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Abstract 
Fundamental Movement Skills (FMS) are said to be the building blocks of participation 
in many physical activities (Gallahue and Ozmun, 2006) and these movements form the 
foundation for future movement (Seefeld, 1980). Low proficiency levels are said to 
reduce the likelihood of sustained participation in sport/games into early adulthood. Irish 
children are currently insufficiently active (Woods et al., 2010, 2018) and current FMS 
mastery levels are low (Bolger et al., 2018a, 2018b; Kelly et al., 2018). The purpose of 
this study was the design, development, implementation and evaluation of a community 
based FMS intervention (AALC programme) in West Limerick with 7-12 year old boys 
and girls.  The implementation of appropriate FMS programmes have the potential to 
enhance children’s proficiency levels as well as increase participation and may, indirectly 
be the key to improving the health of future generations. 
A community based intervention programme (AALC) was conducted over an 11-
week period (n = 91; 49 girls and 42 boys). Participants were pretested a week before 
commencement of the programme and attended 1 session a week for the following 11 
weeks. Information was gathered at 3 time-points (pre – week 0, post – week 12, retention 
– 5 months after posttest). Each practice session was 75 minutes in length. 15 minutes 
was spent at each station (run, catch, throw, jump) in a circuit style format with 4 stations 
utilized. The total time spent on skills over 11 weeks was 600 minutes.  FMS proficiency 
levels were assessed using the TGMD-2 (Ulrich, 2000) with all participants video-
recorded.  PA levels were examined using the Physical Activity Questionnaire for Older 
Children (PAQ-C) and anthropometric measurements of height and mass were used to 
determine BMI levels.  The retention test was conducted following a 5-month period of 
no instruction.  
Results revealed FMS baseline levels were well below that of US Norms (TGMD-
2) at all 3-time points (pre, post and retention).  A repeated Measures ANOVA revealed 
significant improvements with large effect sizes (≥ 0.14), in the GMQ score (F (2,178) 
= 155.112, p ≤= 0.001 p = 0.000, 𝜂p2 = 0.635, Locomotor Raw Score (F (1.644, 146.281) 
= 161.319, p ≤= 0.001, 𝜂2 = 0.664) and Object Control Raw Score (F (2,178) = 51.503, p 
= 0.000, 𝜂 p2 = 0.367) following the 11-week intervention for the entire group.  No 
significant differences were observed from post to retention for object control skills 
suggesting pre-post improvements were retained following a 5-month period of no 
instruction.  Significant sex differences were found for the two main effects of gender 
and time for object control only (F (2,178) = 5.577, p = 0.004 (p < 0.05), 𝜂p2 = 0.059) 
(small effect size ≥ 0.01) with boys outperforming girls in all 3 time points.  Girls 
demonstrated greater gains in the object control skill subtest following the intervention.  
Greater improvements were observed for locomotor skills when compared to object 
control in all 3 groupings.   
Findings reveal that a community based intervention can bring about significant 
gains in FMS in a short period (11-weeks) in both boys and girls and these gains can be 
retained following a 5-month period of no instruction. Age appropriate FMS interventions 
are required to bring about improvements in proficiency levels and gender separate 
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GLOSSARY OF TERMS 
 
Body Mass Index: This is a formula used to assess body fat based on a ratio between a 
person’s height and weight.  BMI = Mass (kg)/Height squared (m2).  A person is 
considered obese if they have a BMI greater than 30. 
 
Fundamental Movement Skills: Basic movements that involve a combination of 
movement patterns of two or more body segments.  These movements can be 
locomotor, stability or manipulative skills and form the basis for more specialized 
movements.   
 
Locomotor Skills: Basic movement skills that involve the change of position of the feet 
and or change of direction of a body.  Examples include walking, running, hopping, 
skipping, jumping, leaping, sliding and galloping. 
 
Stability Skills: These are a type of gross motor skill that involves both balance and the 
transfer of weight.  This involves the body balancing either in one place either statically 
or dynamically.   
 
Motor Skills: These skills require the execution of consistent movements, which are 
learned and specific to a particular task. 
 






Manipulative Skills: Also known as object control handling or handling manipulation 
skills, these involve moving or using an object with hands or feet to achieve a goal or 
complete a task.  In order to perform these skills sporting equipment such as bats, 
racquets or jump ropes may be used.  
 
Physical Activity: Movements that are produced by the contraction of skeletal muscle 
and cause an increase in energy expenditure.  Examples include exercise, sport, dance 
and various other forms of movement. 
 
Physical Education: A sequential and progressive educational programme that teaches 
students how to understand and participate in physical activity, understand and improve 
motor skills, understand how the body works in response to exercise and to enjoy using 
these skills and knowledge to lead a healthy lifestyle. 
 
Primary Education: Typically the first stage of formal education for a child, coming 
after preschool and before secondary education.   
 
Reliability: The degree to which research method produces stable and consistent results.   
 
Standard Deviation: A measure that is used to quantify the amount of variation or 
dispersion that exists in a set of data values. 
 
Statistical Significance: The likelihood that a relationship between two or more 







Test of Gross Motor Development – 2: This is a norm referenced process oriented skills 
based assessment focusing on 12 fundamental movement skills.  These skills are 

































1.1 Background Information on Physical Activity and Motor Skills  
 
“Children need to master a variety of physical skills to participate in different 
physical activities.  With a broader repertoire of physical skills, children will have 
a greater chance of finding activities that they can do well and enjoy”.  
 
(Welk 1999, p.17) 
 
Motor skills, as described by McMorris (2004) require the execution of consistent 
movements which are learned and specific to a particular task. They are basic movements 
that involve a combination of movement patterns of two or more body segments and form 
the foundation for many of the specific motor skills required in physical and sports 
activities.  Gallahue, Ozmun and Goodway (2012) have described locomotor, object 
control and stability skills as the most basic skill within the FMS family.    
 Improving competency in motor skills form the basis of this study with a view to 
enhancing physical activity levels. These skills can be locomotor (run, slide, gallop, 
hop, leap, jump), stability (dynamic or static balancing) or manipulative skills (object 
control or handling skills) and form the basis for more specialized movements.   Object 
control and locomotor skills have been widely evaluated in children’s FMS 
development (Lubans et al., 2010; Barnett et al., 2008; Hardy et al., 2013; Valentini, 
2012; Kim et al., 2014).  
 Lubans et al. (2010) suggested that FMS competency is a contributing factor to 
children's physical, cognitive and social development and is thought to provide the 
foundation for an active lifestyle.  Holfelder and Schott (2014) found that a high level of 





Stodden et al. (2008) referred to FMS as the Agility Balance Coordination (ABC) of 
physical activity (PA) thus highlighting their importance in a child's overall 
development.  A systematic review by Logan et al. (2015) described the magnitude of 
the relationship between FMS competency and PA within conceptual models and found 
that the relationship is low in early childhood, moderate in middle to late childhood and 
strong in adolescence.  
 Teaching children FMS from a young age and providing them with opportunities 
to practice, may indirectly be the key to improving the health of future generations.  
Morgan et al. (2013) concluded that school and community based programmes that 
include developmentally appropriate FMS learning experiences significantly improve 
FMS proficiency in children.  A review by Logan et al. (2011) suggested that skills will 
not develop naturally, they need to be taught in order for them to be mastered.  Therefore, 
the engagement in FMS at an early age is vital for the child to develop.  
At the present time, there is limited research on interventions incorporating 
stability skills globally (Rudd et al., 2015) and in Ireland (O’Connor et al., 2018).  Rudd 
et al. (2015) stated that the results of recent studies show that assessing balance is 
potentially an unreliable measure for stability skills, which are reliant on a child’s postural 
control system and concluded that stability skills were shown to be an independent factor 
in a FMS model and consequently they should be assessed separately to other facets of 
movement competence.  The majority of global studies have concentrated solely on 
locomotor and object control skills.  Based on this literature and for the purposes of global 
comparisons the focus of this study is on locomotor and object control skills. 
The TGMD – 2 assessment battery was the chosen mode of assessment for this 
research.  It is a process oriented assessment battery that focuses solely on locomotor and 





gallop, leap, hop, horizontal jump) and 6 object control (striking a stationary ball, 
stationary dribble, kick, catch, overhead throw and underhand roll).  Locomotor skills 
involve moving the body through space such as running, galloping, skipping, hopping, 
sliding and leaping (Gallahue and Cleland-Donnelly, 2007).  Object control skills are said 
to involve the manipulating and projecting objects and include skills such as throwing, 
catching, bouncing (dribble), kicking, striking and rolling (Gallahue and Cleland-
Donnelly, 2007).  Each child is scored based on the presence or absence of a series of 
skill components.   
In adopting this mode of assessment as well as the choices of skill discussed in 
the previous section, it was thought that a more extensive global comparison between this 
cohort and the skill levels in other countries could be made. 
  
1.1.1 Influence of environment on FMS 
Clark and Metcalfe (2002) suggested that the ever-changing constraints experienced 
by an individual bring about an improvement in skill.  It is the individual’s unique journey 
that determines their progress.  The variation in environmental constraints allow for a 
successful pattern of motor skills to be created and developed.  An individual’s 
environment can therefore be positively manipulated in order to bring about skill 
enhancement.   
The views of Stodden et al. (2008) suggest that children demonstrate varying degrees 
of motor skill competence level as a result of differences in their overall experiences.  The 
factors that influence motor skill development according to Stodden et al. (2008) are said 
to be of a complex nature and several mediating factors such as perceived motor 
competence, health related fitness and obesity potentially have an impact on the 





1.2 Current PA and BMI levels among Irish Children 
 
Whelton et al. (2007) stated that one in four Irish children were either obese or 
overweight.  Results from the Williams et al. 2009, p.58 Growing Up In Ireland 
longitudinal study confirm that 30% of 9 - year old girls and 22% of 9-year old boys in 
Ireland are overweight.  Data suggest that Ireland may have one of the highest levels of 
overweight children among European countries, similar to the UK, but below that of the 
Southern European countries.  Williams et al. 2009 (p. 58) also found that 75% of 9 year 
olds had a BMI considered within the normal range, however, 19% were considered 
overweight and 7% considered obese.  
The same study (Williams et al. 2009, p.61) concluded that one in four children (25%) 
reported that they engaged in 60 minutes of Moderate to Vigorous Physical Activity 
(MVPA) for each of the last 7 days, while 4% of children did not meet this criterion on 
any of the last 7 days.  The Children’s Sport Participation and Physical Activity Study 
(CSPPA) by Woods et al. (2010) showed that only 19% (18% males and 10% females) 
of 10 to 18 year olds in Ireland were currently meeting the Department of Health and 
Children (DHC) recommendations of a minimum of 60 minutes of MVPA daily.  This 
meant that 86% of children and youth were potentially insufficiently active to benefit 
their current and future health.  Worryingly, the most recent CSPPA by Woods et al. 
(2018) showed a decline in these levels with only 17% of primary school children meeting 
the guidelines of at least 60 minutes MVPA daily.  This study has also shown that since 
2010, the proportion of primary school boys meeting the physical activity guidelines has 
dropped from 27% to 23%.  It is possible that this trend could seriously inhibit the 
development of FMS amongst Irish children and, in turn, limit their ability to participate 





Some long-term studies (Okely et al., 2001; Fisher et al., 2005; Wrotniak et al., 
2006; Morrison et al., 2012; Williams et al., 2008 and Cliff et al., 2011) have shown that 
motor proficiency can act as a predictor of PA levels into the future.  Irish children are 
currently not as active as they should be and strategies need to be put in place to reverse 
this trend.  Improving PA levels using the promotion and development of FMS (in 
primary schools or in after school clubs) is a natural solution to the problem. 
 
1.3 FMS Mastery Levels 
 
1.3.1  Global FMS Levels  
Gallahue and Ozmun (2006) suggested that children and young people have the 
ability to master many FMS by 6 years of age.  Gallahue et al. (2012) stated that the 
optimal learning period is proposed to be between 3 and 8 years old.  Up to recently, most 
of the available studies have focused on pre – school participants or those with 
development delays in FMS and has not represented the general population.  There was 
a real need for greater examination of FMS skills in children without developmental delay 
and to establish interventions that truly maximize FMS development so children can 
become proficient and graduate towards mastering more advanced skills required for 
sports. 
Several Australian studies (Okely and Booth, 2004; Van Beurden et al., 2002; 
Booth et al., 1999; Hardy et al., 2010; Hardy et al., 2011; Hardy et al., 2012 and Hardy et 
al., 2013) reported the level of FMS mastery to be relatively low.  The same studies have 
also stated, that the level of mastery of FMS in young people is declining with a need for 
and that a greater focus of attention on to ensure improvement of improving these skills 





A number of other countries around the world have also reported low levels of 
FMS proficiency suggesting this is a global trend.  These include Erwin & Castelli (2008) 
and Lopes et al. (2011) in the USA, Spessato et al. (2013) and Valentini et al. (2016) in 
Brazil and Lopes et al. (2011) and Bardid et al., 2016; Kordi et al., 2012; Kalaja et al., 
2011 in Europe.  Many of these studies reported children not having become proficient 
in FMS before entering adolescence and hence reduce the chances of successful 
participation in sports or games requiring more advanced skills.  Tester et al. (2014) also 
observed a decline in skill level for younger children (age 11) in particular, females over 
the last 20 years.  This trend was attributed to the reduction in primary PE in Australia.   
Numerous other studies have reported that children who displayed high levels of 
motor proficiency were more likely to participate in PA.  Kalaja et al. (2012) 
demonstrated that it is possible to improve FMS levels at an older age (13 years) and this 
was encouraging.  Foulkes et al. (2015) suggested that interventions be conducted within 
the time frame of 5 and 10 years.  Some of the studies suggested for MS development to 
be included in early childhood years in order to benefit most from the “sensitive learning 
period”.  Okely et al. (2001) – PA; Kalaja et al. (2012) - PA; Hardy et al. (2012) – Physical 
Fitness (PF) along with parental involvement; Tester et al. (2014); Jakkola et al. (2016) – 
all PA and Bryant et al. (2014b) – Habitual PA, all recommended that children be 
provided with opportunities to practice these skills.  Burrows et al. (2014) also observed 
poorly developed FMS with participants of both a low organized games programme and 
sports based programme achieving a low percentile ranking (21th to 27th percentile at 
posttest) on the TGMD-2.  The authors attributed this to overall low levels of engagement 
in PA.  The “sensitive learning period” was a phrase used by Gallahue and Cleland-
Donnelly (2007) that referred to the critical period (ages 2-7 years) during which most 





Okely and Booth (2004) described the motor skill proficiency levels among young 
children as sub-optimal, with Rivialis et al. (2011) revealing that well pronounced motor 
abilities are essential for PF.  By providing children with greater opportunities to be 
physically active in an FMS rich environment, it has the potential to not only improve the 
overall PA and skill levels among children, but more advantageously, it may ensure 
participation in physical activity through the mode of sport/games long in to adulthood.   
 
1.3.2 FMS Mastery Levels – Ireland 
Similar to the global reports, Irish studies on FMS levels are inadequate, and so it 
is difficult to make direct comparisons with other studies (O’Brien et al., 2016, Kelly et 
al., 2018 and Bolger et al., 2018a).  Kelly et al. (2018) reported very poor levels of FMS 
among Irish 6-12 year olds. Bolger et al. (2018a) stated that FMS levels among Irish 
primary school children are similar to children worldwide, demonstrating age and sex 
differences.  Neither of these studies conducted an FMS intervention, with both focusing 
on baseline measures.  
It is of utmost importance to try to establish the current FMS levels among 
children in Ireland across all ages.  It is also essential to provide age appropriate 
interventions that are capable of improving these baseline measures to an adequate level 
of mastery.  This strategy, through the teaching and development of FMS proficiency has 
the potential to improve overall physical activity levels, thus reducing the increased risk 
of obesity in Irish children.  At the present time, there have not been any studies conducted 
on the effectiveness of an FMS intervention programme in Ireland.  Bolger et al. (2018b) 
compared the effectiveness of 2 interventions on FMS on Irish primary school children 
and found that FMS proficiency was significantly greater following the multicomponent 





greater FMS proficiency is linked to greater PA participation and numerous health 
benefits and that early interventions aimed at improving FMS levels were warranted.  
Kelly et al. (2018) stated that primary schools offer an ideal setting for FMS development 
and that future research should try gain an understanding of how all children can be 
facilitated in acquiring a proficient level of FMS regardless of sex, age and weight.     
Other studies have shown, that if the correct resources are put in place with 
opportunities to practice FMS, then significant improvements can be made (Kirk and 
Rhodes, 2011; Riethmuller et al., 2009; Van Beurden et al., 2003; Morgan et al., 2013, 
Veldman et al., 2016; Goodway and Branta, 2003; Martin et al., 2009; Mitchell et al., 
2009; Goodway and Shiebler, 1994; Jones et al., 2011; Cliff et al., 2006).  If FMS are not 
taught, then chances of mastery are highly diminished and this may have an impact on 
children’s PA levels across a lifespan.  If the mastery of FMS at the critical age period is 
not achieved, then the child will be limited in their ability to be physical active in more 
specific sports/games, thus compounding this problem.   
 
1.4 FMS Community Based Interventions 
 
The structure of FMS interventions is of vital importance in order to maximize 
potential improvements. Interventions can vary depending on the duration, sessions per 
week, choice of skills, instructional style, format of the practice session and the setting.  
Many FMS interventions have been successfully conducted worldwide and the structure 
of these interventions has helped shape the type of intervention utilized in this Irish study.  
Riethmuller et al. (2009) found 90% of the interventions to be effective with the average 
length of intervention lasting 11 weeks (ranging from 9-20 weeks) and providing 1 hour 





significant findings.  Logan et al. (2011) similarly, showed evidence of significant 
improvements in FMS competence following an intervention using the TGMD-2 as a 
skill measurement assessment.  Morgan et al. (2013) reported evidence for FMS 
interventions (ranged from 5-18 years) based at school, at home and in the community.  
Instruction hours ranged from between 8 and 195 hours and the median duration was 12 
weeks.  Veldman et al. (2016) found that 86% of studies found evidence that interventions 
are successful.  Both Draper et al. (2012) and Bardid et al. (2016) were successful in 
delivering FMS interventions in a community based setting.   
A circuit style session where participants moved from station to station practicing 
a different skill proved successful in Kelly et al. (1989), Goodway and Branta (2003) and 
Foweather et al. (2015).  This format suited this particular Irish study as it allowed for 
large groups of participants to be catered for at one time whilst also providing variation 
in the skills being taught.  This kept the learner more engaged.  The use of cue words, 
teaching cues and learning cues were found to be a great success in the studies of 
Goodway and Branta (2003), Goodway et al. (2003), Martin et al. (2009) and Foweather 
et al. (2015) and were also adopted for use in this study.  A teacher led instructional style 
was found to bring about significant improvements in FMS following an intervention in 
the studies of Mitchell et al. (2011), Hardy et al. (2010) and Lammle et al. (2015).  
According to Bardid et al. (2016), a gap in the literature exists globally on the 
effectiveness of a community based motor skill intervention for typically developing 
children and, up to now, there has been no actual FMS intervention conducted in a 
community based setting in Ireland.  The Morgan et al. (2013) review suggested there 
might be merit in integrating FMS learning beyond the school setting given the issues 





hence the reason for choosing a community based intervention over a school based 
intervention.   
Community based interventions have the ability to create a more relaxed, fun 
learning environment in comparison to a school based intervention where the 
environment can become more formal and somewhat restrictive and regimented.  It is 
thought that a more enjoyable, relaxed learning environment can lead to greater learning 
of FMS.  
The success of the FMS interventions mentioned in the previous section helped 
shape the current FMS intervention conducted on 7-12 years old in a community based 
setting in West Limerick with the aim of significantly improving the FMS proficiency of 
all participants across a similar time frame.     
  
1.5 Reasons for this study to be carried out 
 
Engagement in FMS at an early age is vital for the child to develop.  Actual research 
on FMS development and performance in developing children is currently inadequate.  
Underdeveloped FMS levels have been shown to reduce the chances of successful 
participation in sports or games requiring more advanced skills.  As of yet, there have not 
been many published studies conducted on the effectiveness of an FMS intervention 
programme using this age profile in Ireland and up to now, none have been conducted in 
a community based setting.     
Physical activity (PA) is a worldwide health priority according to the World Health 
Organization WHO (2010) and the prevalence of obesity and associated diseases as a 
global problem has been emphasised by the WHO (2016).  Wang and Lobstein (2006) 





among school-age children and adolescents across all countries for which data are 
available, this included Ireland.  
Low FMS levels have been demonstrated globally and in Ireland.  Morrison et al. 
(2012) recommended that a strong base level of FMS is required in order for children to 
have a physically active lifestyle.  Barnett et al. (2009) stated that developing FMS during 
childhood may be an important step toward establishing a lifelong commitment to 
physical activity.  Establishing FMS levels among this cohort is vital and if levels are not 
appropriate, plans must be put in place to eliminate this, prior to the children entering 
adolescence.  Low levels of MS competence can lead to what Stodden et al. (2008) calls 
a “negative spiral of engagement”.  Over time, this results in higher levels of physical 
inactivity and subsequent obesity.  A lack of proficiency in children/adolescence is said 
to be detrimental to participation in physical activity/games requiring more advanced 
skills.  A successful intervention will provide guidelines on how to bring about FMS 
proficiency among this age group as well as have the potential to improve overall physical 
activity levels.   
 
1.6 Focus of the Study 
 
There is ample evidence to suggest a decline in FMS levels globally and recent 
studies conducted in Ireland such as Bolger et al. (2018a) and Kelly et al. (2018) have 
shown similar findings.  The decline in FMS levels on a global and national level is a 
cause for concern.  One may assume that a group of 7 – 12 year olds in a community 
based setting in Ireland, should have mastered these basic movement patterns at the 





This study therefore aimed to examine and quantify the levels of FMS proficiency 
in a West Limerick community to see if a similar trend existed.  The overall aims were 
(1) to establish the current FMS levels of a group of 7-12 year olds in 4 communities in 
West Limerick, (2) to improve the FMS baselines levels by developing and delivering an 
11 week intervention (AALC) and (3) to carry out a follow up test following a 5 month 
period of no instruction to establish whether improvements had been retained.  By 
establishing FMS levels among 7-12 year olds (TGMD-2) comparisons can be made for 
both global studies and current Irish studies.  
 
1.7 Aims of Research 
 
To design, implement and evaluate a community based intervention with the intention 
of improving the FMS levels of 7-12 year olds.  
 
 To examine overall FMS levels of 7-12 years old in rural communities 
 To compare FMS levels of this Irish cohort with FMS levels on a global 
scale at baseline and following the intervention  
 To examine the influence of an FMS intervention (AALC) on overall FMS 
levels as well as Object Control and Locomotor skills 












 FMS levels are not as proficient as they should be across all age groups (7-12 
years)  
 FMS levels are not in line with global comparisons  
 An FMS intervention should improve FMS levels so that participants become 
proficient (develop mastery) 
 There is evidence of sex differences in the development of FMS with boys 
expected to outperform girls in object control skills and girls expected to 
outperform boys on locomotor skills 














































2.1 Introduction to Literature Review 
 
The following chapter will review the current state of knowledge on Fundamental 
Movement Skills (FMS) and will provide an in-depth look at the many different aspects 
associated with FMS and how to enhance levels.  The main function of this chapter is to 
gain a better understanding of FMS proficiency levels in varying environments, which 
will, in turn, provide valuable information required to design, assess and deliver a 
structured intervention programme for 7-12 year olds over an 11 week period in a 
community based setting.  It will also shed light on the gaps in the literature that can 
potentially be addressed in this study.  This review is divided into 8 main categories.  
These include (1) reasons for studying FMS, (2) background and importance of FMS, (3) 
relationship between FMS and PA, (4) FMS Interventions, (5) sex differences in FMS, 
(6) FMS assessment measures, (7) conclusions and finally (8) gap in the literature.  
 
2.2 Why study FMS? 
 
Movement skills are vital in order for humans to perform daily tasks and each of 
these tasks requires the performance of a series of either fine or gross motor skills. In 
simple terms, in order to do something, one needs to move and be physically active.  
Stodden et al. (2008) stated that even daily tasks such as typing, eating or crossing a road 
requires the performance of fundamental movement patterns.  In order to help one 
understand the various strands of movement, the following will clarify certain terms.  
Fundamental Movement Skills (FMS), which shape this study, are said to be the building 
blocks for participation in many physical activities (Gallahue and Ozmun, 2006).  It has 
been said that they form the foundation for many of the specific motor skills required in 





FMS and Specific Sports Skill.  Mastery of FMS is necessary for the development of 
more advanced skills.  The sports depicted all involve variations of the overarm throw 
action i.e. more advanced skills.  If a child has not mastered the basic skill of the overarm 
throw, then they will struggle to successfully participate in the sports that involve this 
very action.  The mastery of FMS was found to have a close transfer effect from FMS to 
specialized sports skills in a study by O’Keeffe et al. (2007).  Welk (1999) stated that  
 
“Children need to master a variety of physical skills to participate in different physical 
activities.  With a broader repertoire of physical skills, children will have a greater 
chance of finding activities that they can do well and enjoy”. 
 
(Welk 1999, p.17) 
 
Physical activity (PA) was said to be a worldwide health priority according to 
WHO (2010) and the prevalence of obesity and associated diseases as a global problem 
was noted by the WHO (2016).  Woods et al. (2010) CSPPA study showed that only 14% 
(18% males and 10% females) of 10 to 18 year olds in Ireland are currently meeting the 
Department of Health and Children (DHC) recommendations of a minimum of 60 
minutes of moderate to vigorous physical activity (MVPA) daily. This means that 86% 
of children and youth are potentially not as active as they should be to benefit their current 
and future health.   
Worryingly, key findings of the CSPPA (2018) study showed a decline in these 
levels with only 13% of children meeting the National Physical Activity Guidelines of at 






It is clear that an intervention is required in order to prevent or slow the decline 
in physical activity levels in Ireland, Europe and across the world, and the encouragement 
of life long physical activity across all age groups should be encouraged.  
Lubans et al. (2010) have suggested that FMS is a contributing factor to children's 
physical, cognitive and social development and is thought to provide the foundation for 
an active lifestyle.  Additionally, Wrotniak et al. (2006) and Williams et al. (2008) have 
demonstrated the relationship between motor skill proficiency and decreased time spent 
in sedentary activities.  Several studies have suggested that overweight or obese children 
are less competent in FMS (Logan et al. 2011; Logan & Getchell 2010; Williams et al. 
2008; Graf et al. 2004) and are less physically active (Robinson et al. 2011a; Bayer et al. 
2008; Trost et al. 2003).  Teaching children FMS from a young age and providing them 




Figure 2.1: Adapted from Department of Education, Victoria, 1996.  Fundamental Motor Skills. A 
Manual for Classroom Teachers. This figure demonstrates the relationship between FMS and 
Specific Sports Skill.  Mastery of FMS is necessary for the development of more advanced skills.  
The sports depicted in this figure all involve variations of the overarm throw action i.e. more 
advanced skills.   If a child has not mastered the basic skill of the overarm throw, then they will 
struggle to successfully participate in the sports that involve this very action and this will lead to 





2.3 Background & Importance of FMS 
 
2.3.1 Types of FMS 
 Hayward and Getchell (2009) define FMS as the activation of large muscles 
groups that are categorized as either object control or locomotor.  Gallahue and Ozmun 
(2006) described FMS as a series of basic movements that require specific grouping of 
movement patterns that involve two or more body parts.  Seefeldt (1980) suggested that 
these movements form the foundation for future movement and physical activity, thus 
demonstrating how important it is to develop them at the most sensitive/critical period in 
one’s life.  FMS are composed of locomotor, object control and stability skills.   
Very few studies have investigated the relationship of balance to other FMS and 
Rudd et al. (2015) stated that the results of recent studies show that assessing balance is 
potentially an unreliable measure for stability skills, which are reliant on a child’s postural 
control system and concluded that stability skills were shown to be an independent factor 
in a FMS model and consequently they should be assessed separately to other facets of 
movement competence.   
The Ulrich and Ulrich (1985) study significantly predicted a qualitative rating of 
hopping, jumping and striking proficiency but not other FMS and the composite score for 
balance and it was suggested that it may be too insensitive to assess the specific types of 
balance control required in other FMS.  Chew – Bullock et al. (2012) found a significant 
correlation between single leg balance and kicking accuracy but not kicking velocity.   
For the purposes of this study, we will focus on locomotor and object control 
skills.  Locomotor skills involve moving the body through space such as running, 
galloping, skipping, hopping, sliding and leaping (Gallahue and Cleland-Donnelly, 





and include skills such as throwing, catching, bouncing (dribble), kicking, striking and 
rolling (Gallahue and Cleland-Donnelly, 2007).  Stodden et al. (2008) referred to FMS as 
the ABCs of PA thus highlighting their importance in a child's overall development.   
  
2.3.2 Motor Development Theories 
 
In order to fully understand how FMS are mastered or improved, one must have 
a comprehensive understanding of some of the influential theories on Motor skill 
development.  How FMS influences or is influenced by external factors, and in particular 
the environment that a child is exposed to will help to guide the design of this study.  Only 
the most prominent Motor Development theories will be discussed in this section. 
 
2.3.2.i Non-Linear Discontinuous Motor Development Theories 
 
The work of both Clark and Metcalfe (2002) and Gallahue and Ozmun (2006) has 
been concerned with the development of a wide variety of fundamental movement skills 
across an age span of 1-7 years.  These include running, jumping, hopping, catching, 
throwing, kicking, trapping and are seen as a stepping stone to the development of more 
specific skills to be used in sport/games. 
Each described their motor development theories as non-linear and discontinuous 
in nature, stating that the development of FMS skills cannot be explained so definitely as 
a process by which all individuals develop at the same rate.  Both set of theorists conclude 
that even within individuals, all skills cannot be described as progressing at the same rate 





The role that genetics and the environment play in skill development is also 
expressed within both of these models.  The Gallahue and Ozmun (2006) model (figure 
2.2 below) describes an individual in terms of a genetics container with an imaginary 
“lid” believing that an individual’s genes can never be altered and skill cannot be 




Figure 2.2: Adapted from Gallahue's hourglass model (Gallahue and Ozmun, 2006), Understanding 
Motor Development.  Demonstrates the roles that genetics and the environment play in skill 
development. The hereditary container with a lid represents an individuals’ genes and cannot be 
altered.  The environment container has no lid whereby exposure to various environments (quality 






Similarly, Clark & Metcalfe (2002) suggest that the genes possessed by the 
individual will determine if the incline (skill development journey) is to be smooth or 
steep.  Both models stress that the genetics of a person cannot be altered and that each 




Figure 2.3: The Mountain Metaphor Model. Adapted from Clark, J.E. and Metcalfe, J.S., 2002. The 
mountain of motor development: A metaphor. Motor development: Research and reviews, 2(163-
190).  This attempts to show that each individual’s journey up the mountain is a unique one 
representative of the environment one is exposed to.  The variation in exposure will allow for a 
successful pattern of motor skills to be created and developed and the quality of practice will 
determine how successful they will be.  
 
Given that a person’s genes cannot be altered, both theorists emphasise that the 
environmental conditions that one is exposed to must then play a vital role in one’s skill 
development.  An individual’s environment can be positively manipulated in order to 
bring about skill enhancement.  The reason for conducting this study is to provide a 





Clark & Metcalfe (2002) (figure 2.3 above) suggested that the ever-changing 
constraints experienced by an individual bring about an improvement in skill.  It is the 
individual’s unique journey up the mountain that determines the progress and the 
variation in environmental constraints allow for a successful pattern of motor skills to be 
created and developed.  Gallahue and Ozmun (2006) describe the influence of the 
environment as a container with no “lid” and this container has the ability to top up the 
individual’s skill by exposing it to more environmental factors, such as opportunities for 
quality practice.  The more exposure, the greater the improvement and the larger the 
repertoire of skills developed.  
Each model emphasizes that mastery of these skills (at the critical age period) are 
the culmination of an individual’s genes and the environmental factors they have been 
exposed to.  Both theorists have emphasised that skill development is highly individual 
as a result of genetics and environmental factors and thus explains why each has described 
them as non-linear and discontinuous.  
 
2.3.2.ii  Dynamic and Developmental Model Stodden et al. (2008) 
Stodden et al. (2008) emphasized that those who developed intermediate to high 
levels of MS competence were more physically active which then helped to develop 
neuromuscular adaptations required for motor skills which then led to higher fitness 
levels.  By providing an environment for practicing these skills children automatically 
become more physically active.  Stodden et al. (2008) stated that low levels of MS 
competence are related to lower perceived MS competence and lead to a “negative spiral 
of engagement” which over time results in even higher levels of physical inactivity and 
subsequent obesity.  The opposite relationship was said to occur in those that are highly 





physically active.  Bearing this in mind, participating in more practice opportunities will 
lead to the development of a vast array of MS which can then be used in a more specific 
context.  
According to Stodden et al. (2008) and in alignment with the views of Gallahue 
and Ozmun (2006) and Clark and Metcalfe (2002) children vary in their development of 
motor skills. These are influenced by environmental opportunities and individual 
constraints.  It is suggested that in early childhood, children’s PA levels help to enhance 
MS competence and children demonstrate varying degrees of motor skill competence 
level.  This is as a result of differences in their experiences.  Several studies have observed 
this - Jones et al. (2011); Barnett et al. (2008); Williams et al. (2008); Cliff et al. (2009); 
Wrotniak et al. (2006); Raudsepp and Pall (2006); Fisher et al. (2005); McKenzie et al. 
(2002) and Okely, Booth and Patterson (2001).   
All three of these theorists (Clarke and Metcalfe, 2002; Gallahue and Ozmun, 
2006 and Stodden et al., 2008) state that skill baseline levels and skill development are 
highly individual as a result of their genes.  Each are of the opinion that FMS can be 
improved, provided the individual is subjected to an appropriate learning environment.  
Exposing children to quality movement experiences (opportunities to practice) will 
eventually lead to the better quality learning of more advanced or specialized skills.  It is 
these differences in an individual’s environment (support network, quality practice, 
facilities) that cause the varying degrees of skill among individuals.  It will also enhance 
their ability to develop more specialized skills and even their ability to re-produce these 








2.3.3 FMS Proficiency Levels  
The engagement in FMS at an early age is vital for the child to develop.  Actual 
research on FMS development and performance in developing children is inadequate.  
Most of the available studies have focused on participants with development delays in 
FMS and has not represented the general population.  There is a real need for greater 
examination of FMS skills in children without developmental delay and hence the reason 
for this study to be carried out.  
The results of Okely and Booth (2004), Van Beurden et al. (2002) and Booth et 
al. (1999), have reported the level of FMS mastery in Australia to be relatively low and 
with the view of Hardy et al. (2011) reporting that the level of mastery of FMS in young 
people is declining and that a greater focus of attention on improving the level of these 
skills is required.  Low levels of FMS proficiency have also been observed in more than 
a number of countries in the following studies, Erwin and Castelli (2008), Hardy et al. 
(2010) and Lopes et al. (2011) with many of these children not having become proficient 
in FMS before entering adolescence, hence reducing the chances of successful 
participation in sports or games requiring more advanced skills.  Tester et al. (2014) also 
observed a decline in skill level for younger children (age 11) in particular, females over 
the last 20 years and attributed these results to the trend in Australian schools over the 
last 2 decades that reduced the number of PE staff in primary schools.  The Guildford 
Primary School attempted to improve skill levels and fitness among all children in their 
school with the benefit of a key stakeholder as a support system.  The school was 
successful in this and maintained PQ scores well in excess of the norms observed over 
the past decade.        
A new teaching resource (Get Skilled Get Active, 2000) was derived by The New 





primary schools after The Physical Activity Survey (Booth et al. 1997) found with the 
exception of one skill, that the proportion of students who displayed mastery did not 
exceed 40%.  This new GSGA resource recommended the delivery of one hour a week 
of FMS coaching to all children.  Okely and Booth (2000) found this assessment 
procedure to be a valid and reliable tool.  The New South Wales SPANS (2004) 
demonstrated that the prevalence of mastery exceeded 40% on 19 occasions and that these 
improvements were attributed to the implementation of the GSGA resource (NSW DET 
2000) in every primary school.  It was said that this approach, along with professional 
development of teachers, made a significant impact on the FMS proficiency levels in 
primary school children.  Foweather et al. (2008), Hardy et al. (2013) and Barnett et al. 
(2008) all used the Get Skilled Get Active (GSGA) resource as a checklist for the 
components in their study when FMS was found to be low.  The Move It Groove It (MIGI) 
programme (Van Beurden, 2003) also brought about significant improvements in the 
FMS levels of 7-10 year olds with all skills using the Get Skilled Get Active (2000) 
resource.  
 In evaluating the findings in FMS proficiency and the success of the GSGA 
resource as a valid resource for bringing about improvements in FMS, we can conclude 
that if the correct resources are put in place with opportunities to practice FMS, then 
significant improvements can be made.  If they are not taught, then chances of mastery 
are highly diminished and may negatively impact their PA levels across a lifespan.  
 
2.4 The relationship between FMS and Physical Activity 
 
The WHO (2016) noted the prevalence of obesity and associated diseases as a 





be an important step toward establishing a lifelong commitment to physical activity.  
Lubans et al. (2010) also stated that mastery of FMS among school children is correlated 
with a number of health benefits.  Okely & Booth (2004) described the motor skill 
proficiency levels among young children as suboptimal, and in reviewing the literature, 
Riethmuller et al. (2005) stated that this was a concern given that proficiency levels have 
been said to continue into childhood and adolescence as demonstrated by Branta et al. 
(1984) and McKenzie et al. (2002).  Rivilis et al. (2011) stated that well pronounced motor 
abilities are essential for physical fitness.  
Okely et al. (2001) suggested that greater skills provide greater options of 
participation or that greater participation improve skills through greater time spent 
practicing.  Girls participation may be more socially unacceptable and thus highly skilled 
girls will continue to participate whereas less skilled will tend to opt out.  Efforts to 
enhance girls’ skills more than boys may lead to a smaller drop off. 
Lopes et al. (2011) suggested that investing in the improvement of MS will lead 
to improvement in PA levels and more healthy individuals. Morrison et al. (2012) 
recommended that a strong base level of FMS is required in order for children to have a 
physically active lifestyle 
 During the early years of childhood, physical activity levels may be required in 
order for the child to develop the more general motor milestones that will lead to the 
development of more sport specific skills, whereas in middle and late childhood, when 
the differences in proficiency are more obvious and children are better able to compare 
with their peers, the PA level may be influenced more by perceived motor competence 
and align with the conceptual model of Stodden et al. (2008).  
The previously mentioned studies have all demonstrated the positive relationship 





to moderate associations across a variety of age groups and emphasized the need for MS 
to be included in programmes for the enhancement of PA levels in terms of MVPA with 
the studies of Barnett et al. (2008, 2011) and then in terms of PA in the studies of 
Raudsepp and Pall (2006); Lopes et al. (2011); Lubans et al. (2012); Morrisson et al. 
(2012); Lloyd et al. (2014); Lima et al. (2016) and Jakkola et al. (2016).  The Holfelder 
and Schott (2014) review concluded that a high level of FMS competency is certainly 
related to an increase in PA and vice versa.   
Many studies demonstrated that children who displayed high levels of motor 
proficiency were more likely to participate in PA and in some of the long-term studies, 
motor proficiency acted as a predictor of PA levels in to the future, Okely et al. (2001); 
Fisher et al. (2005); Wrotniak et al. (2006); Morrison et al. (2012); Williams et al. (2008) 
and Cliff et al. (2011).  Some of the studies evaluated here, suggested that in order to 
benefit most from the “window of opportunity” for learning, that MS be included during 
the early childhood years.  Similar to this opinion, Okely et al. (2001) – PA; Kalaja et al. 
(2012) - PA; Hardy et al. (2012) - PF along with parental involvement; Tester et al. 
(2014); Jakkola et al. (2016) – all PA and Bryant et al. (2014b) – Habitual PA, all 
recommended that children be provided with opportunities to practice these skills.  
 
2.5 FMS Interventions 
 
2.5.1 Systematic Reviews of FMS Interventions 
This section will aim to provide a greater insight into the types of interventions 
that could bring about change in motor skill development in children.  It will focus on a 





types of skills assessed, opportunities for practice, the specific time assigned to each skill 
as well as the structure of the sessions.   
Riethmuller et al. (2009) sought to review the efficacy of interventions to improve 
motor development in young children (<5 years of age) and was the first review to focus 
on interventions to improve motor development in preschool children.  The average 
length of intervention was 11 weeks (ranged from 9-20 weeks) and provided 1 hour of 
instruction per week.  90% of the studies were effective in their motor development 
improvement with 8 out 9 reporting statistically significant findings.  Weintraub et al. 
(2008) and Webber et al. (2008) recommended longer and more intense PA interventions 
for older children.  This would align itself to information provided earlier on the optimal 
time to learn FMS, if this time has passed, then the development of proficiency may take 
longer and hence the need for a longer intervention to bring about positive change (Clark 
and Metcalfe, 2002 and Gallahue and Ozmun, 1995).  More than half of the interventions 
demonstrated significant improvements in MS and most of these were longer than 8 
weeks with the intervention being implemented more than once a week.  Teachers and/or 
assistants were successfully able to implement the programme in 5 of the studies.  The 
authors observed that children are more likely to participate if they have positive 
interactions with their teachers and peers.  It was also recommended that staff be provided 
with additional training in order to gain confidence in the delivery of the programme and 
gain maximum benefits for the child.  A combined approach between researcher and staff 
was also encouraged.    
A review by Logan et al. (2011) on the effectiveness of MS interventions in 
children showed significant improvements in FMS competence after interventions using 
the TGMD-2 as a skill measurement assessment with significant and similar 





significant effect on control group confirmed Newell’s (1984, 1986) views, that motor 
skills (MS) do not naturally "emerge", during early childhood, but that they are the result 
of many factors that influence the child's motor skill development.  Logan et al. (2011) 
also emphasized that these skills need to be taught, practiced and reinforced through 
developmentally appropriate programmes.  A non-significant relationship was found 
between pre to post improvement and the duration of the intervention.  The authors found 
this surprising and suggested the possibility that children reach a plateau in their FMS 
competency after a period of instruction and that tasks may become monotonous and 
consequently, children disengage over time.    
The authors recommended that researchers should continue to vary the 
components in the interventions in terms of the type of approach, amount of instruction, 
duration, curriculum content in order to determine the most effective interventions and 
provide invaluable information on FMS proficiency going forward.   
Morgan et al. (2013) set out to review evidence for the benefits of FMS 
interventions targeting youth (aged 5-18 years) and included school, home, community 
based interventions with clear intent on improving FMS proficiency.  The hours of 
instruction in the intervention ranged from between 8 and 195 hours and the intervention 
duration median was 12 weeks.  It was concluded that once developmentally appropriate 
FMS learning experiences were provided by PE specialists or highly trained classroom 
teachers in school or community setting, then FMS proficiency would significantly 
improve.  All studies showed intervention effects for at least 1 skill. Interventions that 
were of short term (4 weeks) and long term (> 6 months) were successful in increasing 
FMS proficiency.  It was recommended that quality of instruction and time spent in 





Locomotor skills showed greater improvement than object control skills in this 
review.  The authors felt that this may be due to the greater skill complexity and 
perceptual demands of object control skills, which they felt required more intense skill 
instruction and practice.  Programmes that exposed children to multiple lessons per week, 
allowed them to experience autonomy, enabled them to participate in developmentally 
appropriate tasks (in agreement with Logan et al., 2011) in a pedagogically appropriate 
manner, able to receive individual feedback were more effective.   
Logan et al. (2011) in agreement with Morgan et al. (2013) observed that children 
disengage from tasks after a period of instruction.  Task time was not reported in the 
majority of these studies, and this is an area for future research and could provide a greater 
insight into the most appropriate way of structuring each skill set.  It was also suggested 
that more research be conducted to ascertain the optimal dose, intensity, duration of the 
intervention, to bring about adequate change in FMS proficiency.     
Veldman et al. (2016) systematic review on the effectiveness of gross motor skill 
interventions in young children, found that 86% of studies found evidence that 
interventions are successful and stressed that a higher intervention dose, with at least two 
sessions per week may contribute to the effectiveness of the intervention.  An outcome 
of this review was the provision of professional development of educators in future 
interventions, in order to provide a better quality of practice in early childhood settings.  
A partnership approach was also encouraged where it was recommended that childcare 
workers and researchers work together on a common goal as well as involving the parents.  
The above section has provided an insight into some of the reviews published on 
the efficacy of FMS interventions.  The majority of FMS interventions have been 
successful, but in order to enhance the FMS development even further, many have 





programme with quality instruction by way of incorporating developmentally appropriate 
tasks.  A partnership approach between researchers, educators, coaches and parents was 
encouraged to allow for collaboration and hence, bring about successful improvement of 
FMS, which is the common goal for all.  More research is however required to ascertain 
the optimal dose, length and intensity of intervention in order to completely maximize 
the potential of these programmes. 
 
2.5.2  Successful FMS Interventions (Primary School age group) 
In addition to the section on systematic reviews, it is important to include the 
findings of some of the more recent successful FMS interventions that have been 
conducted across Europe.  This section will provide valuable guidance on the design of 
the intervention for this study.  
An intervention in a primary school PE setting using Greek and Finish children 
by Kalaja et al. (2011) found that it is possible to develop high school students’ FMS 
within PE. 33 sessions (25 minutes in duration; total time 825 minutes) were completed 
in total (11 – locomotor, 11 – object control and 11 – balance) with plenty of 
differentiation to cater for all abilities.  More obvious improvements were found in 
balance skills and the intervention seemed to stem the decline in PA within this age group.  
It was concluded that locomotor and object control may need additional practice time 
than balance.   
 Kordi et al. (2102) observed GMQ scores to be significantly greater for the 
TGMD-2 following an intervention (mean age 4.95).  Significant differences were found 
between boys and girls object control raw scores.  The authors concluded that a developed 





improving FMS levels and suggested that a PA program that helps children improve FMS 
may also help them to increase PA levels in to the future.   
 A teacher led intervention conducted by Mitchell et al. (2013) known as Project 
Energize with children aged between 5 and 10 years old found that children had relatively 
low FMS skills but that these improved with age.  Useful information and resources such 
as FMS manuals were provided to teachers.  The biggest improvements were found in the 
skills of kicking, throwing and striking.  The lower SES children were less proficient in 
some locomotor skills compared to high SES children. Younger children gained more 
proficiency in terms of years than older children.  It was concluded that improvements 
are possible with a teacher led intervention that tailors the programme to suit the needs 
of the children.  It was suggested that kicking, throwing and catching needs more 
attention.  It was also stated that substantial improvements can be made teachers are 
provided with support.    
 Capio et al. (2011) in a study on overhand throwing (1 session per week for 5 
weeks) concluded that it is important to provide positive learning experiences (few errors) 
for low ability learners as it allows them to experience greater opportunities for success.  
The development of FMS was found to be better using an “error reduced” approach in 
initial stages of learning compared to an “error strewn” approach.  A longer practice phase 
with a greater sample size was recommended.   
 A 30 week “Mulitimove for Kids” study conducted in Belgium by Bardid et al. 
(2016) found no significant differences in locomotor between boys and girls at pretest but 
that boys had better scores than girls for object control.  It was also observed that children 
with lower baseline scores improved the most in both locomotor and object control than 
children with greater baseline scores.  Girls made more significant gains in locomotor 





increased, so too did object control score.  Boys were shown to make more progress in 
object control.  Children that participated in the Multimove for Kids intervention had 
greater locomotor and object control gains than children in the control group.  This 
provides evidence that a community based FMS programme with developmentally 
appropriate activities can be effective and that programmes trained by local instructors 
can be as effective as programmes by trained local development instructors.  That said, 
girls did not catch up with boys in object control and this was attributed to the teacher 
feedback and differences in practices and the types of activities.  A limitation in this study 
was that the programme was delivered to children by sports organisations, whereas the 
control children were recruited from schools.   
 Lubans et al. (2012) conducted a PA and FMS intervention for primary schools 
targeting Australian primary children in low income communities because they have less 
access to PA opportunities and are typically said to be less active and less skilled than 
higher income communities.  It was concluded that interventions that provide 
professional learning opportunities for teachers and promote PA within PE and 
throughout the school day may provide a valuable framework for sustainable practice.  
Professional development and teaching FMS in particular is urgently needed and a greater 
priority.  
With regards to Irish FMS Interventions, a study conducted by O’Brien, Belton 
and Issartel (2016) highlighted that Irish primary school children enter adolescence with 
low FMS proficiency.  Bolger et al. (2018a) examined the FMS proficiency levels among 
a cohort of Irish primary school children and revealed that FMS levels are less than 
satisfactory.  Children demonstrated significantly poorer FMS proficiency levels 





Bolger et al. (2018b) carried out a PA intervention in year 1 and a multicomponent 
FMS Intervention in year 2.  It was found FMS proficiency among primary school 
children was significantly greater following the multicomponent FMS intervention and 
that percentage mastery in the 6-year-old intervention group significantly increased in 
eight skills (run, hop, slide, jump, throw, roll, kick, and dribble), and decreased in the 
gallop.  There were also significant increases in the percentage of children who achieved 
mastery in seven skills (hop, slide, jump, throw, roll, kick, and dribble), with a significant 
decrease in the catch in the 10 year old intervention.  Even though a significant 
improvement in GMQ was observed in this study, the authors concluded that these Irish 
children still require further instruction, practice and feedback to enable them continue to 
develop and attain superior FMS levels.  It was suggested that more research is warranted 
with interventions aimed at improving quality instruction, feedback, encouragement and 
practice opportunities. 
This section has demonstrated the positive impact interventions (primary school 
children) can have on FMS proficiency with many emphasizing the importance of 
professional development for teachers (Mitchell et al., 2013; Kordi et al., 2012; Lubans 
et al., 2012).  Developmentally appropriate programs were deemed to be important in the 
studies of Bardid et al., 2016; Mitchell et al., 2013) with an “error reduced’ proving more 
beneficial than a “error strewn” approach in the study of Capio et al. (2011).  Social status 
was seen to influence FMS proficiency levels in the studies of Mitchell et al. (2013) and 
Lubans et al. (2012) and this needs to be factored in to an intervention design.  Kalaja et 
al. (2011) suggested a greater focus on locomotor and object control training compared 








2.5.3 Types of FMS Interventions 
Reuschlein and Haubenstricker (1985) stressed that there is a common 
misconception among educators that motor skills emerge naturally through the growth 
and maturation of the child (Newell 1984, 1986; Haywood and Getchell, 2002).  It has 
been explained in the previous section that children who do not master motor skills at the 
relevant age are not likely to participate in activities that require these specific skills 
(Gallahue and Ozmun, 1995; Clark and Metcalfe, 2002; Stodden et al., 2008).  FMS 
proficiency is therefore vital to a child’s development and previous sections have stressed 
this will only be achieved through appropriate practices.  Well-designed interventions 
play a key role in this process and early childhood intervention have been suggested by 
Hardy et al. (2010; 2012); Zask et al. (2012); Bryant et al. (2014a; 2014b); Lloyd et al. 
(2014); Logan et al. (2011) and Riethmuller et al. (2009).  Foulkes et al. (2015) suggested 
that competency levels rapidly increase between ages of 5 and 10 years and encourage 
that interventions be conducted within this time frame.   
  
2.5.4 Important aspects that led to the successful FMS Interventions 
Current research shows that large variations in the components that make up an 
intervention exist and that there is a need for this to be addressed.  The components 
responsible for these variations include the length, dose, intensity, the number of skills, 
quality of instruction, age range and setting.  These variations can make it difficult to 
directly compare studies and attempt to incorporate the most influential components into 
a newly designed intervention to maximize potential improvement of FMS.  The 
following will attempt to emphasise the most influential aspects of an intervention and 
the success that was brought about as a result.  Future research should aim to find the 





2.5.4.i Instructional Strategies - Direct Instruction  
Dudley et al. (2011) review showed evidence for success of direct or explicit teach 
strategies as most effective and was supported by Rink and Hall (2008).  Dudley et al. 
(2011) stated that direct instruction was able to provide very specific learning targets and 
outcomes.  Goodway and Branta (2003), Hardy et al. (2009), Martin et al. (2009), 
Mitchell et al. (2011), Goodway – Shiebler (1994) and Jones et al. (2011) were all 
successful in using the direct instructional method and demonstrated positive 
improvements in FMS post intervention.  In the Erwin and Castelli (2008) study, teachers 
used a direct/command style for the most part and this led to 77% progressing towards 
attaining strategic knowledge.  Rink (1996) suggested that clear communication of tasks 
and outcomes to the learners was important, that the provision of appropriate feedback 
and allowing students to develop at their own rate are effective strategies are likely to 
lead to performance improvements.  Robinson and Goodway (2009) used both mastery 
climate and low autonomy climate in their intervention and the findings showed that both 
climates were able to bring about significant improvements in FMS and were better than 
the control group.  
2.5.4.ii Structure of Sessions 
In terms of the structure of the practice sessions, a circuit style session where 
participants moved from one station to the next practicing a different skill at each station 
proved to be successful in the studies of Kelly et al. (1989), Goodway and Branta (2003) 
and Foweather et al. (2008).  This type of structure has the ability to cater for large groups 
of participants at one time while also providing variation in the skills being taught which 






2.5.4.iii Opportunities for Practice Developmentally Appropriate Activities 
The studies of Hardy et al. (2009; 2012), Newell (1984; 1986), Haywood and 
Getchell (2002), Martin et al. (2009), Kalaja et al. (2012) all suggested providing greater 
opportunities for practice with Robinson et al (2011a) and Foulkes et al. (2015) 
suggesting that free play was insufficient to bring about changes in FMS.  Ashy et al. 
(1988) emphasized the importance of practicing correct technique above the number of 
overall number of trials.  Planned instruction with clear objectives were all recommended 
by Goodway and Branta (2003), Goodway et al. (2003), Erwin and Castelli (2008), 
Robinson et al. (2011a), Bardid et al. (2016), Chen et al. (2016) and Logan et al. (2011).  
Similarly, Gallahue et al. (2012) and Morgan et al. (2013) stated that quality of instruction 
and time spent in practice is of utmost importance also.  Morgan et al. (2013) encouraged 
developmentally appropriate learning experience and developmentally appropriate tasks 
to bring about improvements with Weiss (2000) recommending the inclusion of optimal 
challenges that match difficulty level relative to child’s capabilities for greater 
improvements.   
2.5.4.iv Performance Feedback 
Positive, specific and or performance related feedback was highly recommended 
in the studies of Goodway and Branta (2003), Goodway et al. (2003), Chen et al. (2016) 
and Robinson et al. (2011a).  Morgan et al. (2013) found that performance feedback led 
to better overall results.  The studies of Goodway and Branta (2003), Goodway et al. 
(2003) and Martin et al. (2009) found that the use of key words, cue words and teaching 
cues enhanced the level of FMS with some children reminding each other of the cue 





Foweather et al. (2008) used learning cues to improve performance and develop 
specific components of each skill.  Skill questions were also incorporated to develop more 
specific & purposeful feedback.  Goodway and Branta (2003) observed that children 
frequently used the cue words throughout the practice.  Programme notes with 
instructional cards stating how to play games, as well as the inclusion of verbal cues were 
used in the Zask et al. (2012) study.  Weiss (2000) found that teachers that use the 
principles of reinforcement and informational feedback effectively and appropriately can 
have a positive impact on the learners.  
Based on the aforementioned studies, for the purposes of this intervention, the 
design of a coaching manual with images, verbal cues, keys words, common errors and 
common fixes for each skill would be a useful learning tool to improve performance.  The 
aim of this coaching tool would be to remind participants of the correct technique in a 
positive manner, focused manner and thus ensure the quality of each practice session was 
high. 
2.5.4.v Motivational Climate – positive reinforcement, rewards system 
Weiss (2000) maintained that creating a fun environment for children to learn 
FMS was vital and that activities must be fun and more appealing than the alternative 
unhealthy activities for any intervention to be successful.  The promotion of non-
competitive activities, enjoyment focus, goal setting and self-monitoring were seen to be 
an effective part of the intervention in Salmon et al. (2008).  Valentini and Rudisill (2004) 
placed emphasis on hard work and effort, which led to a positive influence on 
performance with the inclusion of individualized instructional goals.  Ames (1992a) 
stated that when rewards are based on student effort (Brophy, 1987; Stipek and Kowalski, 





achievement - based behaviour.  Miller and Horn (1990) stated that rewards can increase 
task persistence on ego-involving tasks by shifting one’s focus away from one’s ability.     
2.5.4.vi Support System within Interventions 
Horn and Hasbrook (1987) found that children rely more heavily on their 
parents and peers for their values and beliefs.  With this in mind, a crucial ingredient to 
the effectiveness of an intervention is a good support system. Here is some evidence to 
support this theory.   
Hamilton et al. (1999) delivered a successful FMS intervention involving parents 
in the presence of a researcher over 8 weeks.  Sessions were delivered by parents with the 
visual demonstrations of the key components being provided by a primary researcher.  A 
similar study was conducted by Robert (2002) with participants assigned to a parent led 
or student led programme (45 mins/ 9 weeks).  Parents were encouraged to be the primary 
teacher and were responsible for instructing their child in the correct performance of the 
skills.  University students were on hand to answer questions.  Reilly et al. (2006) 
demonstrated an effective MS intervention where parents were provided with a resource 
pack and information on improving PA participation.  Zask et al. (2012) suggested that 
parents be involved in the process and also be provided with information on games that 
could be done at home.  Foulkes et al. (2015) also encourage parental involvement.  
 The need for principal, teacher and parental involvement was encouraged by 
Draper et al. (2010) and Jones et al. (2011) recommended high levels of support from 
director encouraged staff to implement an effective programme.  Veldman et al. (2016) 
encouraged partnership approach with childcare workers, parents and researchers all 





by designing “home challenges”, which increased opportunity for practice outside of 
scheduled sessions and could be completed individually or with family/friends. 
Riethmuller et al. (2009) recommended that a positive relationship with teachers 
and their peers would help to bring about improvements and that facilitators should be 
chosen carefully as their experience and confidence are likely to influence children’s 
participation and enthusiasm for the programme.  Malina (1996) stated it was vital that 
teachers and coaches were aware of their demeanor, behaviour and attitude on children’s 
perception of movement and PA. 
Ensuring that a large support network of informed people 
(teachers/parents/coaches/peers) are included in the overall process, lends itself to a more 
effective and enjoyable programme for all.  Each person involved has a vital role to play 
and these roles can vary from the very basics of FMS to encouraging participation, to 
helping to foster a positive learning environment that motivates children to learn or to 
become directly involved in the mentoring/coaching/running of the skill sessions.  
2.5.4.vii Community based setting  
The previous section has mentioned the benefits of a good support system to  
promote FMS proficiency and physical activity.  However, an ideal setting with a support 
system already in situ is a community based setting where various groups in close 
proximity can work together easily to achieve a common goal.  
Raudsepp and Pall (2006) stated that out of school programmes offered a 
conducive environment for acquiring movement skills in children, with Foweather et al. 
(2008) suggesting that little was known about the efficacy of FMS interventions in non 
curricular settings.  The same can be said about interventions in community based 





Pall (2006), Draper et al. (2010) and Tester et al. (2014) – 30 year study were all 
successful in bringing about FMS improvements.   
Trained instructors helped to bring about improvements in FMS proficiency in a 
community based study by Bardid et al. (2016) with children ages 3-8 years (Multimove 
for kids).  As age increased, so too did the object control and locomotor skill level.  The 
intervention showed greater gains in object control and locomotor compared to the control 
group, which demonstrated that this community-based intervention was effective.  This 
programme also showed that FMS improvements could be brought about without the 
need for experts, that trained local instructors were successfully able to bring about 
positive change in FMS levels.  
Draper et al. (2012) conducted the “Little Champs” community based 
intervention.  After 8 months, the intervention group performed better than the control 
group for object control and locomotor skills.  The improvement was attributed to the 
increased exposure of the children to “Little Champs” and the visit to the community 
centre.  The introduction to equipment they had never used before increased their 
motivation and stimulated them to learn.   
A community based programme for 8-12 year olds over 10 weeks led to increase 
in performance through a fun and enjoyable manner in a study by Cliff et al. (2007).  
Foweather et al. (2008) showed that an after school multi-skill club could bring about 
significant improvements in skills.  The authors suggested that this type of intervention 
could compliment school programmes by allowing more opportunities for practice.  Kirk 
and Rhodes (2011) suggested a variation in where interventions are delivered – school, 
home or community.  Morgan et al. (2013), Logan et al. (2011) and Holfelder and Schott 
(2014) all recommended further research required by way of manipulating the 





Despite the advantage of having a natural support system within a community, 
there is a dearth of community based interventions focusing on FMS globally and none 
exist at present in Ireland.  Many sports clubs in the communities in Ireland work in 
isolation when it comes to coaching children.  Each sports club is concerned with their 
own sport and focus specifically on the most prominent skills related to their own sport.  
These skills are often the more advanced sports skills that can only be developed once the 
child has become proficient in basic FMS skills.  
With regards to the community, it is in the interest of sports clubs to collaborate 
with each other and allow children opportunities to practice and become proficient in 
FMS which will in turn enable them to move on to more advanced skills used in the game 
settings and thus provide better more rounded players to each sports club.  The more 
people involved in collectively rolling out a programme like this in a community setting 
with a common goal, the greater the improvements will be and the more long lasting 
effect it will have on the overall community.  That said, more research is required in a 
community based setting to determine the most effective intervention based on dose, type, 
length, instructional style, format and curriculum content and how it impacts the skill 
level of players who wish to eventually participate in specialized sports in a game based 
setting.   
Morgan et al. (2013) stated that given the issues identified in primary school PE 
internationally, including a “crowded” curriculum further strategies to integrate FMS 
learning beyond the school may have some merit.  Adopting a similar format from some 
of the successful school based interventions could potentially be as successful in a 
community based setting without the constraints of a curriculum.  Due to the limited 
amount of research conducted on community based interventions, it is difficult to make 





interventions.  Further research should focus on a systematic review to compare these 
intervention settings effectively. 
2.5.4.viii Professional Development  
Several studies have emphasized the provision of professional development in 
order to deliver a successful intervention (Raudsepp and Pall, 2006; Erwin and Castelli, 
2008; Mitchell et al., 2011; Chen et al., 2016).  Rink (1996) suggested quality instruction 
and practice that had to be appropriate to the learning goal and the provision of a variety 
of tasks for the learner to achieve success.  Successful interventions that provided 
training, activities boxes with fun activities and appropriate curricula were encouraged 
by Van Beurden et al., 2003; Zask et al., 2012; Jones et al., 2011; McKenzie et al. 1998, 
2001; Chen et al., 2016 and Lima et al., 2016.   
Logan et al. (2011) stressed that educator knowledge was essential to 
effectiveness of intervention and Dudley et al. (2011) provision of professional 
development programmes for teachers using a well designed prescribed curriculum 
ensured effective intervention outcomes.   
 Although many studies have emphasized the need for coaches to be 
knowledgeable in FMS, the above studies and the studies mentioned in the support system 
section have shown that if appropriate training is provided to parents, teachers, coaches 
alike and they are provided with the relevant resources that they too can be successful in 
enhancing FMS.  Teachers and/or assistants were successfully able to implement the 








2.5.5 Variations in the improvements in skills following FMS interventions 
A recent study by Bolger et al. (2018b) conducted a PA intervention in year 1.  
Significant improvements were observed in locomotor only.  No instruction or feedback 
was provided which suggests that the improvements in locomotor skills may have come 
as a result of increased PA opportunities in lesson plans delivered by qualified specialists, 
daily PA and weekly PE provided by teachers.  The PA time provided during the 
intervention had more emphasis on locomotor skills as opposed to object control.  The 
authors suggested that PA opportunities may not be sufficient to improve object control 
proficiency and that more research should focus on quality instruction, feedback, 
encouragement and practice opportunities.  Intervention 2 focused on FMS.  Significant 
improvements were observed in locomotor standard score, object control standard score 
and GMQ score.  The improvements in all 3 in comparison to intervention 1 show that 
FMS are not acquired naturally.  The authors felt that these positive findings highlight the 
effectiveness of a multicomponent FMS intervention improving both locomotor and 
object control proficiency of children regardless of their baseline levels.   
Bolger et al. (2018b) also found the greatest percentage of mastery improvement 
were the slide (35%), jump (34%) as well as both the kick and the hop (22%).  A 
significant decrease in the proportion of children achieving mastery in the gallop was 
observed and was attributed to children’s over enthusiasm in performing a skill at post-
intervention that researchers felt was no longer a skill unfamiliar to them.  It was also felt 
that children’s patience while waiting their turn as well as the performance of their peers 
which preceded their own attempts may have also influenced performances.  This is 
valuable information for this particular study.  
In contrast to this, Goodway et al. (2003) found running to improve the most.  





maturing skill.  Hopping improved the least as it is a complex skill requiring strength 
and coordination.  Significant improvements observed for intervention group. Similar 
results were found in Goodway and Branta (2003) and Valentini and Rudisill (2004) 
studies.  
Burkett (2010) observed the hop to be a more difficult skill to master requiring 
the shift of body weight (BW) to one leg, which doubles the weight on that leg but the 
increase of base of support makes it harder for centre of gravity to be controlled and 
remain balanced.  Martelaer (2011) observed low mastery in locomotor compared to 
other FMS.  Foulkes et al. (2015) demonstrated greater competency in locomotor 
compared to object control and attributed this to the fact that object control require more 
sophisticated visual motor requirements as well as enhanced coordination and stability 
in the limbs and trunk. 
Object Control skills significantly improved compared to the control group in the 
studies of Hamilton et al. (1999), Goodway and Branta ((2003), Valentini and Rudisill 
(2004) and Robinson and Goodway (2009).  With regards to locomotor, Foweather et al. 
(2008) found that the skills such as the leap, sprint run and VJ did not improve and 
suggested that these skills are complex total body movements that require a longer period 
of practice.  This view was shared by Lopes et al. (2017).  Westendorp et al. (2011) found 
that locomotor skills were harder to master as they involve whole body mass from one 
point to another while also trying to coordinate all parts and side of the body to produce 
the movement. 
 In conclusion, it can be said that certain locomotor skills are difficult to master as 
they are complex skills requiring coordinated movements.  The hop can be a difficult skill 
to master with several studies showing no improvement.  It requires strength, balance and 





compared to object control skills due to the complex nature of these particular skills. This 
should be considered when designing interventions and time allocation of skills.  Many 
of the interventions conducted on FMS have varied in the skills chosen for assessment, 
form of assessment, duration and dosage and as a result it is very difficult to make 
comparisons between the studies.  Further research should aim to tailor interventions, 
which will make comparisons across studies much easier. 
 
2.6 Sex Differences in FMS levels 
 
Significant sex differences in the performance of motor skills have been reported 
for many years (Gutteridge, 1939; Haubenstricker and Seefeldt, 1986; Jenkins, 1930; 
Johnson, 1962; Milne, Seefeldt and Reuschlein, 1976; Thomas and French, 1985 and 
Ulrich and Ulrich; 1985).  These differences can be attributed to environmental factors, 
biological factors or a combination of both (Hands and Larkin, 1997).  It is thought that 
sex differences emerge around age 5 and becomes clearly noticeable around 7 when males 
begin to outperform females (Branta et al., 1984).      
With regards to the biological factors involved in throwing, Malina (1997) stated 
that boys have more mid-arm muscle tissue and a greater shoulder to hip ratio than girls, 
making it easier for them to perform the throw.  Thomas, Thomas and Gallagher (1993) 
suggested that sex differences in test performances by prepubescents are generally not 
determined by physiological reasons.  However, in contrast, Anhert et al. (2009) was of 
the opinion that environmental influences like sports participation, did not affect the 
development of motor coordination in the early childhood years.  
Garcia (1994) suggested there were gender specific patterns in learning FMS 





cooperative and caring manner.  Hands and Larkin (1997) reported that males and females 
appear to function in different ways for different tasks and that the idea of a cross gender 
continuum for motor skill ability is not realistic.   
  
2.6.1  Gender Roles in Sport/Games 
McKenzie et al. (1998) suggested that sex differences may be reduced through 
increased practice and improved instruction and recommended that greater attention be 
given to girls in relation to skill development if they are to compete on an equal level with 
boys.    
Hardy et al. (2012) suggest that these differences may be linked to the gender 
roles in sports and games where boys participate more in object control related activities 
and girls engage more in activities that rely on locomotor skills.  These gender norms, 
may have provided children with more opportunities to practice and enable them to 
develop certain skills more easily.  This theory was also emphasized by Capio et al. 
(2011) suggesting that improvements in girls might be observed if they are provided with 
plenty of practice opportunities in an appropriate learning environment after these results 
showed boys demonstrating better movement levels at pretest and better accuracy at 
practice; but girls improved their movement form following practice.  
Hardy et al. (2012) suggested that girls are not provided with enough opportunities 
to develop object control skills and that boys with low competence in object control and 
girls with low competence in locomotor were twice as likely to not meet PA guidelines.  
In addition to this, the Hardy et al. (2013) study reported girls demonstrating a low 
competence in the kick and over arm throw and this was attributed to the actual skills 
assessed or led to the suggestion that these skills did not appropriately represent the skills 





uses a large ball, but the skill assessed in this study was the overarm throw, which uses a 
small ball.  Similarly, girls overall were 1.7 times more likely to increase competency in 
the kick.  The level of participation for girls in soccer was relatively low until recent times 
and the increased investment in soccer and increased participation levels from 2003 to 
2012 may have been closely associated with the improved skill level observed in this 
study.  This provides some indication, that if girls are provided with opportunities to 
practice certain skills, they may gain proficiency. 
The Finnish National survey (Nuori Suomi, 2006) showed that boys’ hobbies 
were based more on ball games (football, ice-hockey and floorball) and this provided 
them with greater opportunities to learn locomotor and manipulative skills.  Girls’ 
hobbies in contrast, included aerobics, gymnastics, horse-riding and dancing and did not 
provide them with the same exposure and opportunity to practice.  The authors attributed 
the variation in FMS score between boys and girls to the gender differences in the hobbies 
they participated in.  In addition to this, the content of PE classes in Finland is the same 
for boys and girls from grades 1-6, but from grades 7 (Junior High) boys and girls are 
separated.  From this period on, boys participate in even more ball game activities and 
hence develop their FMS whereas girls take part in gymnastics, dancing and rhythmic 
sports and these may not necessarily promote FMS skills.  It was recommended that girls 
be provided with special attention when it comes to developing FMS during Junior High 
school.  This method was shown to be effective in the Kalaja et al. (2012) study.   
It is evident from the studies discussed that environmental factors play a role in FMS 
proficiency with respect to the games girls participate in or are assigned to.  This 
stereotypical division of activities appears to be the cause of the overall differences in 





to practice (Salmon et al., 2008) and given more attention in order for them to become as 
proficient as boys. 
 
2.6.2 Impact of Interventions and Recommendations in relation to sex differences 
The McKenzie et al. (1998) study showed boys outperforming girls in overhand 
throw (accuracy), catching (successful catch) and kicking (accuracy).  Girls demonstrated 
41% lower baseline than boys.  By the end of the study, girls demonstrated smaller gains, 
in that they were 43% lower than the boys. It was suggested by the authors that PE 
programmes may need to give additional attention to the skill needs of girls, especially if 
they are expected to compete equally alongside boys when it comes to manipulative skills.   
Goodway et al. (2003) demonstrated sex differences in object control prior to the 
intervention with boys outperforming girls, however, these differences no longer existed 
following intervention.  The authors suggested that future studies should examine the role 
of instruction in order to eliminate sex differences in MS development.   
Van Beurden et al. (2003) emphasized that it is vital to provide a supportive 
gender specific learning environment in order to reduce the differences in motor skill 
competency.  Following an intervention, they were encouraged by the notion that boys 
and girls improved similarly and suggested that the broad range of strategies chosen 
suited both genders.  Ericsson (2011) reported similar results, where differences 
decreased between boys and girls motor abilities in the intervention group after the study. 
The baseline data in Salmon et al. (2008), suggest that boys have better FMS than 
girls; reporting that girls in intervention group were perhaps more receptive to the 
intervention.  Girls in FMS/BM group recorded significant higher average FMS over time 
compared to the control group and these effects remained over all 4-time points.  With a 





et al. (1998), it was suggested that girls might benefit more than boys if given more 
opportunities to practice.  These differences were attributed to environmental factors and 
that if girls were subjected to the same opportunities for instruction, feedback, practice 
and encouragement, then the differences between the sexes would be minimalized. 
Robinson (2011a) recommended for teachers to focus on enhancing the basic 
manipulation skills of girls, by providing them with more specific feedback and 
appropriate teaching strategies so they can play a part in games. 
Zask et al. (2012) concluded that even though boys who have not gained object 
control skills prior to preschool, they are still likely to develop them through 
environmental means during elementary school, at home or in the community.  The ability 
of children to “catch up”, appeared to be influenced by the Australian school PE system 
as it was more inclined to lean towards the needs of skilled boys for team sports and not 
for the skills of girls.  
Baseline measures conducted by Chen et al. (2016) showed boys to score 
significantly higher than girls in all 3-skill assessments.  The authors felt that PE teachers 
need to focus more on improving girls basic specialized manipulative skills used in 
playing team and individual sports.  They recommended that PE should provide girls with 
more specific and performance related feedback as well as use appropriate teaching 
strategies to ensure that girls play a more prominent role during games and was consistent 
with the view of Beurden et al. (2003).  Chen et al. (2016) also noted that girls that are 
highly proficient at a sport will continue to participate in that sport during adolescence 
while other less skilled girls will tend to drop out.  
Goodway et al. (2003) and Ericsson (2011) reported that differences between the 
sexes no longer existed following an intervention.  Salmon et al. (2008) showed that girls 





they will improve.  This view is in agreement with Hardy et al. (2013); McKenzie et al. 
(1998); Chen et al. (2016) and Capio et al. (2011).  Zask et al. (2012) felt that the structure 
of Australian PE system was more favourable to boys’ development of object control 
FMS but not necessarily for girls.  The above studies have provided valuable information 
on the impact of an intervention on sex differences in FMS and how best to counteract 
these differences.    
 
2.6.3 Locomotor and Object Control Skill Variations among Sexes 
Awareness of gender variations in skill level, Hands (1997) used the Rasch 
measurement model to develop a FMS continuum of skill difficulty that varied for boys 
and girls.  It was reported that boys found the overhand throw, catch (small and large ball) 
and kick much easier than girls, whereas girls found balance and skip much easier and 
suggested that FMS assessment approaches should vary between boys and girls. 
According to Okely et al. (2001) and Wrotniak et al. (2006), sex differences in 
manipulative skills might be influenced by environment factors.  It was suggested that 
some sports are more socially acceptable for boys and socially unacceptable for girls.  If 
boys are offered more opportunities to practice manipulative skills than girls, then this 
will subsequently influence their motor skill proficiency levels.  .   
Wrotniak et al. (2006) supports previous sex differences in motor skills with boys 
performing better in motor tasks for strength (running speed and long jump) and throwing 
a ball than girls.  The authors suggested that sex differences can be explained by 
environmental factors, biological factors or an interaction between the two.  Before 
reaching puberty, the physical characteristics of boys and girls are similar and 
environmental factors are more likely to explain differences in skill level.  Wrotniak et 





them more opportunity to practice and more chance to refine their MS and this may in 
fact contribute to sex differences.    
Similar to Wrotniak et al. (2006), Hardy et al. (2009) observed girls to have higher 
mastery of locomotor skills and boys’ higher mastery of object control skills in preschool 
childen.  Due to the age profile of this sample, authors believed biological factors did not 
fully explain the differences in the results.  The biological characteristics of boys and girls 
at this age are similar and consequently, it was thought that environmental factors such 
as parental, peer and teacher influence were the reasons for these differences.  Traits 
among girls led them to participate in activities of a cooperative, caring and shared 
manner and this potentially contributed to a lack of skill practice, which hindered their 
development of FMS.   
Consistent with Okely and Booth (2004), Hardy et al. (2009) suggested the 
application of gender-separated games due to girls’ demonstration of greater mastery of 
locomotor skills than boys and boys had greater object control scores than girls.  It was 
accepted that boys and girls developed at different rates. Vandaele et al. (2011) also 
observed boys greater proficiency in object control skills.  Bryant et al. (2014a) showed 
girls performed better at balance skills and this was reiterated by Okely and Booth (2004) 
and Vandaele et al. (2011).   
Consistent with previous research by Bryant et al. (2014b), Okely and Booth 
(2004) and Vandaele et al. (2011), Bryant et al. (2014a) showed boys demonstrating better 
scores that girls in the kick and catch, but girls were better at balancing.  It was 
recommended that equal opportunities needed to be provided for both genders so that all 
FMS can be learned, practiced and developed.   
Kordi et al. (2012) reported a significant difference between boys and girls in 





where boys demonstrated greater object control levels than girls.  These findings led the 
authors to recommend that girls need to be targeted to improve their object control skills 
and suggested a separate intervention for boys and girls.  
Bardid et al. (2016) expressed similar results to the studies of Okely and Booth 
(2001), Vandaele et al. (2011) and Foulkes et al. (2015) in that boys had better baseline 
scores than girls for object control.  Girls showed significant improvements in locomotor 
compared to boys.  The girls were unable to catch up with the boys in object control 
scores.  This has been shown previously with Hardy et al. (2009), Okely and Booth, 
(2004), Vandaele et al. (2011) and Foulkes et al. (2015).  Bardid et al. (2016) 
recommended that future research should aim to develop pedagogically sound methods 
that would lessen the performance differences between boys and girls. Similar to thoughts 
of McKenzie et al. (1998); Goodway et al. (2003); Zask et al. (2012) and Foulkes et al. 
(2015).  
In conclusion, there appears to be a distinct difference between the various skill subsets 
between the sexes, with several studies displaying superior object control scores for boys 
and boys being outperformed by girls in the locomotor subset. (Hands, 1997; Wrotniak 
et al., 2006; Okely and Booth, 2004; Bardid et al., 2016; Vandaele et al., 2011; Hardy et 
al., 2009; Bryant et al., 2014a; Bryant et al., 2014b and Foulkes et al., 2015).  Many of 
the studies have attributed these differences to environmental rather than biological 
factors and have stressed the need for more focused attention to be given to girls to allow 









2.7 FMS Assessment Measures 
 
2.7.1 Introduction to Assessment Measures  
Assessing FMS is of utmost importance in gauging the proficiency levels of 
children, in determining whether they have gained mastery at the appropriate age range 
and in defining whether an FMS intervention has successfully brought about change. 
Normative data on FMS development of European samples are scarce.  
Quite a substantial number of motor skill assessment tools have been devised to 
gather data on motor proficiency and it is vital that the most applicable assessment tool 
be chosen for this study to ensure its efficacy.  The motor skill assessments are either 
product oriented (BOTMP, BOT -2, Movement ABC, KTK, or process oriented 
assessment tools (TGMD, TGMD-2, GSGA).  In addition to the orientation of the 
assessment, there is also a variation in the amount of skills tested within each assessment 
tool.  Direct comparisons across studies can prove difficult and can impact the validity of 
the overall research.  
 
2.7.2 Product Oriented Assessment Measures Introduction 
Stodden et al. (2008) expressed concern at the variation in the assessment 
measurements in establishing a relationship with physical activity.  It was thought that 
product oriented tools, do not examine developmental movement pattern of the child, i.e. 
child hitting a target.  Scores using this form of assessment do not in any way relate to 
the actual movement but rather are more focused on the outcome of the movement. Branta 
et al. (1983) reflected that these types of assessments are limited as they do not inform 
the researcher about the actual proficiency of the movement performed, i.e. – it does not 





child runs a slow time and thus is not suitable when examining the effectiveness of one’s 
teaching using an intervention.  Another limitation of this assessment is observed when 
comparisons are being made with normative data.  The appropriateness of the normative 
data for the child or the group will impact validity of the test results (Hands, 2002).  It is 
for these reasons that the product oriented assessments measures were not considered for 
this study. 
 
2.7.3 Process Oriented Assessment Measures Introduction 
Process oriented assessment measures focus on the specific form/technique of a 
skill.  The use of observation records or checklist use for each skill is employed using this 
approach with the skill performance generally described within phases.  Assessors 
observe performance looking for the presence or absence of these components.  The 
components that are absent inform the instructor on what to focus on in future sessions 
or future interventions as well as monitor a child’s progress in follow up assessments.  
The Test of Gross Motor Development -2 (TGMD-2) (Ulrich, 2000) and Get Skilled Get 
Active (GSGA) (DET Victoria) use these skill components/checklists to assess skill 
performance.  
The advantages of this type of assessment as described by Hands (2002) are that 
the information can be used to inform the instructor of which components require the 
most attention.  This view was consistent with Knudson and Morrison (1997).  Hands 
(2002) states that the advantage of these process-oriented tools is they can be 
administered quickly and large groups can be tested at once.  It is for this reason that the 
process oriented method of testing was chosen for this particular study.    
A limitation of this assessment is the difficulty in comparing results gathered by 





is not always available.  In order to counteract this, the recommended threshold of 85% 
required to demonstrate reliability will be adhered to (Thomas, Nelson, and Silverman, 
2011). 
 
2.7.4 Specific Process Oriented Assessment Measures TGMD-2  
In reviewing the studies in the previous sections, many assessments have been 
utilised.  The most popular assessment tool has been the TGMD-2 (Ulrich 2000).  The 
Logan et al. (2011) review article considered the process oriented TGMD-2 to be the only 
measurement instrument satisfying all the inclusion criteria.  Normative data falls into 
half yearly periods and gender normative tables were created for the subtest for object 
control.  Norms were created on a sample of 1208 children in the United States of 
America.  
Cools et al. (2009) described this test as one to identify children who are 
significantly behind their peers in motor performance, to plan programmes to improve 
skills in those children and to assess changes as children get older, more experienced or 
assess impact of exposure to instruction/intervention.  This assessment described the 
inclusion of a performance assessment as well as qualitative aspects of performance as a 
positive, however the lack of a balance subset was seen as a limitation.  Balance was not 
a focus on this particular study and so this did not pose a problem.  
A disadvantage described by Hands (2002) was the fact that the norms were 
developed for American children and may not be applicable across all countries.  Cools 
et al. (2009) felt that the strike and throw items may be inappropriate to use across cultures 
as a standard for object control assessment that refers to criterion and norm references.  
The TGMD-2 has been described by Evaggelinou et al. (2002) and Houwen et al. 





et al. (2014) as a valid and reliable assessment tool for FMS in children.  Its focus on 
intervention effects has been successfully used in numerous studies such as Goodway et 
al. (2003), Hamilton et al. (1999), Hardy et al. (2009), Martin et al. (2009), Mitchell et al. 
(2011), Jones et al. (2011), Kordi et al. (2012), Zask et al. (2012), Draper et al. (2012) 
and Foulkes et al. (2015).  The following studies successfully focused on baseline 
measures and its influences on PA (Goodway and Branta, 2003; Williams et al., 2008; 
Pang and Fong, 2009; Cliff et al., 2011; Lloyd et al., 2014; Logan et al., 2016; Lubans et 
al., 2012; and De Meester et al. (2017).  Seeing as locomotor and manipulative skills are 
the focus of this study, this assessment is an ideal choice.   
 
2.7.5 Specific Process Oriented Assessment Measures Get Skilled Get Active (GSGA) – 
NSW DET (2000)  
“Get skilled Get Active Skill” (2000) is an Australian measurement tool and was 
developed to help support teachers in achieving higher levels of FMS proficiency in 
primary school children.  It is a process oriented assessment tool that focuses on 12 skills.  
In comparison to the TGMD-2, this instrument assesses all 3 categories of FMS – 
locomotor, object control and stability as described by Gallahue and Ozmun (2006).  
These skills are run, balance, vertical jump, catch, hop, side gallop, skip, overarm throw, 
leap, kick, two handed strike and dodge.  NSW – DET (2000) derived this resource to 
support the teaching of FMS and selected these skills because they represent a firm basis 
for the development of specialized skills, enabling students to participate in a wide variety 
range of physical activities.  Each skill has been broken down into 5-7 components with 
each component being rated as absent or present.  A component was deemed present if a 





The following studies (Van Beurden et al., 2002, 2003; Barnett et al., 2009; Hardy 
et al., 2013 and Okely and Booth, 2000) employed the GSGA assessment tool to evaluate 
FMS levels and its impact on interventions and found this tool to be a valid, appropriate, 
culturally acceptable and reliable tool for FMS assessment.  A disadvantage of the GSGA 
is the lack of previous validity, test re-test reliability or normative scores published as of 
yet.  
  
2.7.6  Conclusion on choice of Assessment 
Hands (2002) stated that formal FMS assessment in any movement programme 
will lead to better-informed intervention programmes and hence lead to greater 
improvements in overall motor learning.  Logan et al. (2016) emphasised that the choice 
of assessment is often based on considerations of time, effort, cost and level of expertise.  
It is for this reason, that the Movement ABC-2 and the KTK were not considered for this 
study as both of them focused heavily on the assessment of balance skills.  
The challenge with this particular study involved choosing the most appropriate 
test items.  Obvious differences appear to exist between MS development of American 
and European children and there is a shortage of up to date information on MS 
development as well as on motor performance results across Europe.   
The previous discussion has highlighted the strengths and limitations of both 
product and process oriented tools.  Although, product oriented assessments are said to 
be easy to administer and can cater for a large sample, the lack of its ability to examine 
the developmental pattern of the child as well as the lack of feedback provided for the 
instructor as to which component require attention is a limitation.  Employing this type 
of assessment would therefore prove futile if one were to use it to evaluate the efficacy 





In choosing a process-oriented assessment, the focus is on the child’s 
form/technique and the information gathered can be used to help instructors design or 
modify future lessons or interventions.  The GSGA and TGMD-2 have been discussed in 
detail, with the GSGA said to be more closely aligned to product scores in Logan et al. 
(2016) study, however, the GSGA was shown to lack validity, test re-test reliability and 
norms have not yet been published.  In contrast, the TGMD-2 has been said to be a valid 
and reliable assessment tool by several previous studies and its use has been well 
documented in several successful intervention studies.  Its provision of norms were 
created on a sample of 1208 children in the United States of America is a major strength, 
even though, they may be inappropriate to use across cultures as a standard for object 
control assessment that refers to criterion and norm references.   
In responding to Logan et al. (2016), the TGMD-2 is a valuable assessment tool 
capable of assessing FMS proficiency, as well as providing feedback on the efficacy of 
FMS interventions and is thus the TGMD-2 is the most practical choice for this study 
with an emphasis on the assessment of locomotor and manipulative skills.    
Studies on the FMS levels of Irish children are limited and in the current climate 
with rising obesity levels, there is a real need to ascertain National FMS proficiency levels 
of Irish children to assess if levels are in fact lower than they should be and to make 
comparisons with children of the same age in Europe, USA and the rest of the world.  
There is also limited research on the investigative effects of an intervention aimed at 
improving FMS in Ireland.  More research is warranted to help identify the most effective 
way of bringing about the greatest gains with respect to intensity, number of skills, quality 
of instruction, age range, setting, duration, dosage, structure and instructional style.  Each 
of these components are closely linked which makes it difficult to determine how 





There is ample research to support successful interventions in schools, but given 
the overcrowded school curriculum, it can be difficult for teachers to implement properly 
in a school based setting.  In Ireland, up to now, there has been no research conducted on 
an FMS intervention in a community based setting.  An intervention outside of school 
hours involving all of the local sports/dance clubs may offer a viable solution to the 
enhancement of FMS proficiency levels.  Using this type of community based setting for 
an FMS intervention would bring all different types of sports/dance clubs under the one 
umbrella with one goal in mind, to improve FMS proficiency levels.  The higher the FMS 
proficiency levels in a community, the greater the chance of continued participation in 
more sport specific games/sports from childhood to adolescence and right through to 
adulthood.  It would also have the potential for local sports clubs to achieve greater 
success than they would if FMS proficiency levels are low.    
Results of this study could provide vital information on FMS baselines levels as 
well as a programme that can bring about positive changes in FMS over a short period of 
time in a community based setting.  Being able to provide appropriate guidelines on how 
to structure an intervention in a community based setting in Irish communities should 
ensure that proficiency FMS levels are achieved and can act as stepping stone to the 
participation in more advanced games. 
The success of previous research on FMS interventions will help shape the AALC 
intervention by merging the most important and influential components in a bid to bring 
about positive improvements in FMS.  Not many studies have been conducted in Ireland 
on Irish children (general population) and on FMS in a community based setting and so 







2.8 Conclusion of Literature Review  
 
This review has shown that both physical activity levels and FMS levels are low 
both globally and in Ireland, and that both of these aspects inversely have an impact on 
the other.  If children are not sufficiently physically active, then how can they reach their 
potential in terms of FMS proficiency.  Similarly, if children do not achieve proficiency 
in FMS how then can they continue to be physically active.  This lack of proficiency can 
limit a person’s ability to participate in more specialized or advanced skills in a game 
setting and lead to what Stodden et al. (2008) labeled a “negative spiral of 
disengagement”.  Gallahue and Ozmun (1995) and Clark and Metcalfe (2002) are of the 
opinion that there is “critical learning period” whereby FMS proficiency is easier to 
achieve and after this time achieving proficiency becomes more difficult.  
Prominent motor development theorists Clark and Metcalfe (2002), Gallahue and 
Ozmun (2006) and Stodden et al. (2008) have all stated that skill level is highly variable 
due to a person’s genes and develops at different rates in each individual, but each stressed 
the crucial ingredient in helping enhance FMS proficiency levels is the environment they 
are exposed to.  It is of critical importance to try to understand why these levels are so 
low and also to try to create an optimal environment that is conducive to enhancing FMS 
levels using developmentally appropriate programmes.  
In terms of the format of practice sessions, the circuit style with participants 
moving from station to station after a short period of time was found to be successful 
(Kelly et al. 1989; Goodway and Branta, 2003; and Foweather et al. 2008).  It is for this 
reason that this format was considered for the AALC intervention allowing for large 
groups to be catered for at one time while providing variation in the skills being taught 





In terms of the type of approach used in interventions, the direct instructional style 
was found to bring about positive improvements in FMS (Mitchell et al. 2011; Hardy et 
al., 2010; Lammle et al. 2015; Erwin and Castelli, 2008; Goodway and Branta, 2003; 
Martin et al. 2009, Goodway – Shiebler, 1994 and Jones et al., 2011).  The Dudley et al. 
(2011) review found the direct instruction method to be the most effective and was able 
to provide very specific learning targets and outcomes.  Given that direct instructional 
style has been shown to be effective in several studies and lends itself to easily to this 
particular study given the time constraints and limited man power available throughout 
the intervention, the direct instructional style was therefore chosen for this study.    
Zask et al. (2012) used programme notes with instructional cards on how to play 
games as well as verbal cues and found these to be successful.  Goodway and Branta, 
2003; Goodway et al. 2003; and Foweather et al. 2008 all used cue words, teaching cues 
and learning cues in their interventions and attributed the success of their study to using 
these methods with children often seen/heard recalling the cues prior to performing a 
skill.  It is for this reason that a coaching manual with verbal cues, key words, common 
errors and common fixes for each skill would be a good addition to the AALC 
intervention. 
In determining the optimal duration and dosage for an intervention, the 
Riethmuller et al. (2009) systematic review found the average length of intervention to 
be 11 weeks and provided 1 hour of instruction with 90% of these studies found to be 
successful and 8 out of 9 reported significance.  The Morgan et al. (2013) review observed 
the median duration of the intervention to be 12 weeks with hours of instruction ranging 
from 8 – 195 hours.  Interventions that were of short term (4 weeks) and long term (> 6 
months) were found to be successful in increasing FMS proficiency.  Veldman et al. 





sessions per week contributed to the success.  Multiple sessions per weeks were 
recommended in the reviews of Veldman et al. (2016), Morgan et al. (2013), Logan et al. 
(2011).  Each of the reviews Morgan et al. (2013) and Logan et al. (2011) recommended 
that researchers should continue to vary the components in interventions in an attempt to 
ascertain the optimal dose, intensity and duration that will bring about the greatest 
improvements in FMS.   
Research in Victorian schools found that it takes between 240 and 600 minutes of 
instruction time for the average student to become proficient in one fundamental 
movement skill. (Fundamental Motor Skills, Department of Education, Victoria, 1996).  
This area requires further research.   
Weiss (2000) stressed that the principles of reinforcement and informational 
feedback would positively impact the learner with Foweather et al. (2008) emphasizing 
specific and purposeful feedback with Goodway and Branta, 2003; Goodway et al. 2003, 
Chen et al., 2016 and Robinson et al., 2011a all highly recommending positive specific 
performance related feedback to bring about improvements.   
A fun and enjoyable environment with fun activities is said to be vital to 
enhancing FMS and must be more appealing than alternative sedentary activities such as 
watching television or playing video games (Weiss, 2000; Cliff et al. 2007; Van Beurden 
et al., 2003; Zask et al., 2012; Jones et al., 2011; McKenzie et al. 1998, 2001; Chen et al., 
2016 and Lima et al., 2016).  Riethmuller et al. (2009) recommended a positive 
relationship with teachers and peers as that would help bring about greater improvements 
and that facilitators’ own experience and confidence are likely to influence children’s 
participation and enthusiasm for the programme.  
Opportunities for practicing using developmentally appropriate activities using 





overall number of trials (Ashy et al., 1988) was encouraged.  Planned instruction with 
clear objectives were all recommended by Goodway and Branta (2003), Goodway et al. 
(2003), Erwin and Castelli (2008), Robinson et al. (2011a), Bardid et al. (2016), Chen et 
al. (2016) and Logan et al. (2011) with Weiss (2000) recommending the inclusion of 
optimal challenges that match difficulty level relative to child’s capabilities for greater 
improvements.   
Community based interventions were shown to be successful in the studies of 
Raudsepp and Pall (2006), Draper et al. (2010) and Tester et al. (2014).  Having a ready 
made support system with parents, teachers, principals, coaches all in close proximity and 
influencing each other in a positive way can only improve skill levels.  Bardid et al. (2016) 
and Cliff et al. (2007) demonstrated positive FMS improvements in this type of setting.  
Foweather et al. (2008) recommended this type of intervention could compliment school 
programmes.  Draper et al. (2012) carried out a community based study and was 
successful in improving FMS.  The exposure of children to “Little Champs and visits to 
the community centre for practice was thought to have brought about these 
improvements.  
Having a support system has been shown to be an effective component within an 
FMS intervention (Horn and Hasbrook, 1987) with children relying more heavily on their 
parents and peers for their values and beliefs.  Parent led interventions were found to be 
successful in Hamilton et al. (1999) and Robert (2002) while Reilly et al. (2006), Zask et 
al. (2012) and Foulkes et al. (2015) all incorporated parental involvement in to their 
intervention and this was found to be successful.  Draper et al. (2010), Veldman et al. 
(2016) and Jones et al. (2011) both recommended creating a network that included 
parents, teachers and principal/director supporting each other with the sole aim of 





learning process has been shown to help create an optimal environment for improving 
FMS both by using the teacher to deliver the programme in school and involve the parent 
at home by assigning homework tasks or general to encourage practice.  
By bringing all sports clubs (no matter what the sport) together, each child would 
be exposed to the appropriate skills necessary for FMS proficiency rather than just the 
ones required for a particular sport.  By exposing children to all of the FMS skills at an 
early age in a fun environment, would make them more likely to continue on the FMS 
spectrum towards proficiency.  Once on this journey towards proficiency, over time, they 
would be more developmentally ready for the advanced skills required in specific sports 
and eventually would better overall performers on their return to the clubs.  By having a 
support network of sports clubs/coaches encouraging participation in FMS community 
based sessions would also influence participation and attendance levels.   
Similar to the motor develop theories, sex differences in test performances by 
prespubescents are said to be influenced by one’s environment.  Several studies found 
girls to be less skilled than boys, but concluded that this was due to the hobbies/activities 
that girls were more likely to participate in with boys engaging in more object control 
related activities and girls more in locomotor related activities.  
Several studies suggested that girls be given more opportunities to practice skills 
(Salmon et al., 2008; McKenzie et al., 1998; Goodway et al., 2003; Van Beurden et al. 
2003; Ericsson, 2011; Capio et al., 2011; Hardy et al., 2012; Hardy et al., 2013) in order 
to bring them up to appropriate proficiency levels. 
Ensuring girls are provided with appropriate opportunities to practice, will allow 
them to improve as shown in the Finnish National Survey (Nuori Suomi, 2006) and Kalaja 
et al. (2012) with special attention recommended to be given to girls when developing 





are provided with the most effective means of gaining proficiency.  One must also be 
careful with the type of assessment chosen when testing both girls and boys.  The test 





































































3.1  Overview 
 
103 Participants aged between 7 and 12 years were recruited to take part in an 
FMS intervention in West Limerick over an 11-week period.  Participants were assessed 
on physical activity levels, anthropometric measures such as height and weight and their 
FMS levels at 4 different time points.  91 participants fully completed the study with a 
12% dropout rate. 
 
3.2  Methods 
 
3.2.1 Anthropometric Measurements  
Anthropometric measurements such as body mass (kg) and height (m) were 
directly measured using the SECA Stadiometer and SECA heavy-duty scales prior to 
FMS testing at all 4 time points. Height was measured to the nearest 0.1cm.  Shoes were 
removed for both measures.  These values were then used to calculate a Body Mass Index 
(BMI) for all participants using the formula in excel – BMI = 
𝑚𝑎𝑠𝑠 (𝑘𝑔)
ℎ𝑒𝑖𝑔ℎ𝑡2 (𝑚2)
 .  All 
participants were then categorized as overweight, obese or non-overweight according to 
the age and gender specific International Obesity Task force cut off points (Cole, Bellizzi, 
Flegal, and Dietz, 2000).   
  
3.2.2  Physical Activity Measurements  
The self-reported Physical Activity Questionnaire for children (PAQ-C) 
(Kowalski et al., 1997a) was administered (Appendix A) to all participants prior to all 
FMS testing sessions to measure physical activity levels of participation.  Each participant 





physical activity habits at different times of the day, both in and out of school.  Each 
question is based on a scale of 1 to 5 and the average of all nine items is used to represent 
the activity level of the child.  Scores can be used to differentiate between an active and 
an inactive child.  Item 1 is based on spare time, items 2 to 8 are based on PE, recess, and 
lunch, immediately after school, evenings, weekends and the activity level that describes 
you best.  Item 9 assesses the mean of all days and item 10 is used to identify illness 
during the week, but is not used as part of the summary score.  It is designed to measure 
general moderate to vigorous PA levels during a typical week in a school year (Crocker 
et al., 1997).  It consists of a series of 9 questions that assess activity habits at different 
times of the day (both in and out of school).   
The Voss et al. (2013) study established the first set of PAQ score norms for 
English boys and girls. Based on these results a series of cut offs points based on a large 
sample size of 7226 (53% boys) were identified.  A PAQ score of 2.9 or greater was 
established as the requirement for boys and a PAQ score of 2.7 or greater for girls.  
 
3.2.3 Structure of the Intervention   
This research came about as a result of 4 community groups in West Limerick 
(Killeedy, Kilmeedy, Tournafulla and Feenagh) becoming concerned with the basic skill 
levels of the children in their communities.  It was their intention to pool their resources 
in a bid to improve FMS skill levels of children across each of the communities.  The aim 
was two – fold, (1) with a view to succeeding in sports across the community starting 
from the grassroots up and (2) to enhance physical activity levels with the belief that it 
would lead to healthier community long in to the future.  The said community groups 
contacted the University of Limerick (UL) to ask for assistance in some form of coach 





groups with a series of workshops based on FMS and nutrition.  Once the link between 
the communities and UL had been created, it was decided that a research study be an ideal 
fit for both sides.  A liaison officer was appointed in each community group to promote 
the programme in the sports clubs (GAA, Soccer clubs) and to help with the logistics 
(venue for practice sessions, coordinate school visits etc.).  Participants were recruited in 
March 2016. 
The intervention began in April 2016 and was completed with only a 12% dropout 
rate in December 2016 (See figure 3.1).  The initial 11 weeks (April to June) of the 
intervention included 3 testing sessions (pre, midway and posttests) using the TGMD-2 
test as the process based assessment battery and 8 practice sessions.  The retention test 
was conducted 5 months after the intervention had been completed (end of 
November/December). 
Each of the 8 practice sessions was 75 minutes in duration for a total time of 600 
minutes.  Participants were divided in to 2 groups according to their age.  Half of the 
participants attended a session on a Monday (7-9 years) and half attended a session on a 
Friday (10-12 years).  The sessions took place in 2 GAA venues, one in Tournafulla 
(Monday) and one in Killeedy (Friday).  The overall structure of the intervention was 
based around the reviews of Riethmuller et al. (2009) where 90% of these studies were 
successful and 8 out of 9 reported significance.  The average length of intervention was 
11 weeks with 1 hour of instruction.  Morgan et al. (2013) noted the median length of 
intervention was 12 weeks and ranged from 8-195 hours.  Interventions that were of short 
term (4 weeks) were also found to be successful.  Research in Victorian schools 
(Fundamental Motor Skills, Department of Education, Victoria, 1996) found that it takes 









































3.2.4 Recruitment of Participants  
Participants were recruited from the parishes of Killeedy, Kilmeedy, Tournafulla 
and Feenagh in West Limerick through both the GAA and soccer clubs.  Promotion in 
the primary schools (Tournafulla, Mountcollins, Raheenagh, Ashford, Kilmeedy and 
Feenagh) within these parishes was conducted with the sole aim of recruitment.  A 
researcher visited each school within the vicinity and delivered an introductory workshop 
on Fundamental Motor Skills and provided information on the "Ar Aghaidh Le Chéile - 
Fitness & Fun" programme.  Information about the programme was also placed in the 
local papers.  This was carried out by designated liaison officers within each of the 
community groups.  Only those aged between 7 and 12 years were eligible to apply for a 
place on the programme.  Following on from the FMS workshop, information (Appendix 
B) on how to register for the programme was given to each child. For health and safety 
reasons a limit of 103 participants was set and registration for inclusion on the programme 
was on a first come first-serve basis.  Any parent that made contact after the 103 
participants were recruited were informed that the programme was at full capacity. 
All participants volunteered to take part in the 11-week programme.  Each 
participant and their parent/guardian granted informed consent for participation in the 
programme.  On the day of the pretest, all parents were required to attend so as fill out an 
informed consent (See Appendix C & Appendix E) form for both themselves and for their 
child.  Each were provided with an information sheet (See Appendix B and Appendix D).  
All participants were free to withdraw from the research at any stage during the 





103 participants were registered at the beginning of the programme.  A total of 91 
participants completed the full programme.  12 participants were unable to complete the 
programme for various reasons.  All participants were required to attend 8 practice 
sessions that were 75 mins in duration providing them with a total of 600 minutes practice 
time.  Parents/guardians were asked to make contact if their child was unable to attend 
the session.   
An attendance record was kept for all participants. 15 minutes of the entire 75 
minute session was set aside to take attendance, assign students to their groups and change 
over time between stations and to allow for a warm up.  This warm up was done at 
participants’ first station.  By setting aside this extra 15 minutes at the beginning ensured 
that the time spent on each particular skill remained at 15 minutes every week.    
An overall total of 120 minutes was allocated per station for the entire programme 
(run, jump, throw and catch).  The run station focused on the run, gallop, slide.  The jump 
station focused on horizontal and vertical jump, leap and hop.  The throw station focused 
on the underarm roll and overarm throw and finally the catch station focused on the catch, 
although in order to practice the catch the children were working on their throwing.  
Sessions were varied each week in order to keep the children engaged but the focus still 
remained on enhancing skill technique.  Some activities were repeated based on feedback 
from coaches (i.e. ran out of time to do activity week before or felt the need for it to be 
repeated).  The aim was to increase difficulty levels as the weeks went on and is reflected 
in the session plans (Appendix I ).  There was approximately 1 instructor per 13 
participants at each skill station at any one time and a total of 50 participants in attendance 





3.2.5  Recruitment of Coaches 
All coaches used for each of the practice sessions were either qualified PE 
teachers or PE or Sports Science undergraduates from the University of Limerick.  
Riethmuller et al. (2009) stated that a positive relationship with teachers and their peers 
would help to bring about improvements and that facilitators should be chosen carefully 
as their experience and confidence are likely to influence children's participation and 
enthusiasm for the programme.  Supervisors in University of Limerick carried out 
recruitment of coaches from PE and Sports Science undergraduate programme.  The 
supervisors recruited participants at their PE and Sports Science lectures providing details 
of the research and information on the “Ar Aghaidh Le Chéile” Programme.  Students 
were asked if they would like to join the programme and help deliver the practice sessions 
on a weekly basis.  Participants were also recruited as coaches via word of mouth.  A 
minimum of 3 coaches was required to run each of the coaching sessions, which allowed 
for 1 coach to run each of the skill stations.  A total of 4 coaches were used throughout 
the entire programme with 7 qualified PE teachers, 5 PE undergraduates and 2 Sports 
Science students.  All undergraduates had completed an FMS module prior to the 
commencement of this study. 
Due to the nature of the practice sessions and their proximity from the University of 
Limerick, not all coaches were able to attend the weekly sessions and a rota was set up.  
Each coach was provided with a detailed coaching pack on the fundamental movement 
skills with the relevant coaching/teaching cues (Appendix H).  The session plan 
(Appendix I) was emailed to the relevant coaches a couple of days before the session was 
due to take place.  Each of the coaches were encouraged to familiarise themselves with 





(Appendix H) and to use them during each session depending on which skill they were 
teaching.  The skill component manual was derived from a wide variety of resources and 
will be discussed in detail later in the chapter.  The most useful verbal cues, 
teaching/coaches cues were chosen for the manual to enhance the learning environment.   
The coaches were also asked to familiarise themselves with the relevant lesson 
plan which included a description as well as the organisation and management of each 
activity, the focus of the activity with relevant teaching cues and finally adaptations to 
cater for varying abilities as well as the required equipment (Appendix I).  Goodway and 
Branta (2003) and Goodway et al. (2003) demonstrated that key words, cue words and 
teaching cues enhanced the level of FMS and Martin et al. (2009) observed that some 
children reminded each other of the cue words while waiting for their turn to practice.  If 
the coaches had any query on the organisation of the weekly practice session, they were 
asked to make contact via email, text or phone call.  This was to ensure that the practice 
session ran smoothly on the day and was delivered correctly.  Following the completion 
of each practice session, the coaches were asked what activities they did or did not 
complete with each group and what activities ran well and what did not go well.  If an 
activity was not completed in the allocated time, then that activity was incorporated in to 
the following week’s plan.  
3.2.6 Structure of Session (including Motivational Strategies) 
On arrival at each session, attendance was recorded and children were given a 
colour-coded tag with their name written on it.  Each participant was directed to stand 
behind a coloured cone that corresponded to the colour on his or her nametag.  This 
allowed for quick and easy organization of each group in order to start at the correct time, 





coach who took them to their first skill station.  The coach was responsible for 
incorporating a short warm up at skill station 1.  The participants were reminded that 
stickers would be awarded at the end of each skill station for effort, good performance of 
skill, or good knowledge of the verbal cues that helped in the performance of each skill.  
As participants arrived at each station, the coaches asked them if they were able to recall 
the verbal cues for each skill that they had learned from the previous week(s).   Morgan 
et al. (2013) stated that the use of performance feedback led to better overall results.  
Weiss 2000, p.4) observed that teachers that use the principles of reinforcement and 
informational feedback effectively and appropriately would have a positive impact on the 
learners.   
Participants were also informed that a small prize would be awarded to one person 
in each group based on their effort, behaviour and performance throughout the entire 
session.  Positive, specific and or performance related feedback was highly recommended 
by Goodway and Branta (2003), Goodway et al. (2003), Chen et al. (2016) and Robinson 
et al. (2011a).  At each session, coaches were asked to praise for effort and to continually 
reinforce the verbal cues before and after they started at each skill station with each group, 
as well as ensure that the session was enjoyable for all.  Valentini and Rudisill (2004) 
placed emphasis on hard work and effort and found it to be a positive influence on 
performance.  Malina (1996) stated that is was vital that teachers and coaches were aware 
of their demeanor, behaviour and attitude on children's perception of movement and 
physical activity.   
In terms of the structure of the practice sessions, a circuit style session, where 
participants moved from one station to the next practicing a different skill at each station 





and Foweather et al. (2008).  This type of structure has the ability to cater for large groups 
of participants at one time while also providing variation in the skills being taught which 
keeps the learner more engaged.  
After 15 minutes, a whistle was blown and each group was moved onto skill 
station 2.  This was repeated until participants had practiced at all 4 skill stations.  At the 
end of the session, all participants were asked to sit down in a big group.  It was at this 
point, that coaches discussed the best performer of the day in each group.  Each of the 4 
prizewinners was announced and it was explained why they deserved the prize.  All of 
the prizes given consisted of sports equipment such as balls, bats, rackets etc. etc.  This 
was to encourage the practice of the skills at home.   
Following on from this, all participants were praised and thanked for their efforts 
and were encouraged to continue to practice all of the skills at home as often as possible.  
Weiss (2000) stated that creating a fun environment for children to learn FMS was vital 
and activities must be fun and more appealing than the alternative unhealthy activities 
such as watching television or playing video games.  Cliff et al. (2007) also stated that a 
community based programme for 8-12 year olds over 10 weeks led to an increase in 
performance through a fun and enjoyable manner.  
3.2.7  Instructional Style  
Each of the coaches was asked to employ the direct instructional teaching method 
during each session.  Dudley et al. (2011) in their review observed evidence for the 
success of direct or explicit teaching strategies as most effective.  This was also supported 
by the study of Rink and Hall (2008).  Dudley et al. (2011) also observed that direct 





studies demonstrated positive improvements in FMS post intervention - Goodway and 
Branta (2003), Hardy et al. (2009), Martin et al. (2009), Mitchell et al. (2011), Goodway 
– Shiebler (1994) and over a 12 week period Jones et al. (2011). 
3.2.8 Skill Component Manual  
The skill component manual (See Appendix H) was designed as a coaching tool 
to be used at each practice session.  It consisted of images of correct technique, verbal 
cues, rhyming cues, common errors and ways to fix these errors.  The aim of this resource 
pack was to try to maintain a level of consistency in the coaching that was provided each 
week as well as consistency among the coaches.  The aim for each of the coaches was to 
be able to use these teaching/verbal cues, images, rhymes to emphasize correct the 
technique in way that children could easily visualize the correct technique and correct 
any errors observed thus enhancing overall learning.   
The skill component manual was compiled from a wide variety of resources. The 
best visuals, verbal cues, rhyming cues, common errors and fixes were chosen for the 
AALC skill component manual (Boudrea et al. NHAHPERD, unpublished; Department 
of Western Australia, 2013a, Department of Western Australia, 2013b; NSW Department 
of Education and Communities and NSW Health. Live Life Well at School; New South 
Wales Department of Education and Training: Get skilled: Get Active, 2000) 
Providing coaches with a list of common errors in each skill helped establish who 
was performing the skill well (knowing what to look out for) and who needed more 
specific feedback.  The “fixes” provided allowed for errors to be corrected easily and in 
a manner that was easy for participants to understand.  The sole aim of the manual was 
to enhance the learning at each station.  Having the “Fix” directly under the description 





the various stages of each skill was important to give both coach and participant a visual 
of how the skill should look in action.   
The “rhyming cues” used for the throw and jump technique were used to enhance 
the learning for the participants even when they were not at the practice sessions.  The 
rhymes were easy to remember, used simple language and help each child to both 
remember and visualize the correct technique.   
The inclusion of the age ranges for “introductory components” and “fine tuning” 
for each stage of the skill was to enable coaches to use this booklet to understand what 
stage certain children may be at in terms of their skill development based on their age.  
This may be important for coaches looking to improve skill levels in children, but may 
not have the expertise.  This booklet along with the lesson plans provides a wealth of 
information on how to enhance skill with very little back ground knowledge, thus making 
it a valuable tool to send out to school or community groups looking to enhance skill 
levels.   
 
3.2.9  Session plans  
Each session consisted of developmentally appropriate tasks for each skill with 
varying degrees of difficulty thus catering for ability levels (See Appendix I).  Coaches 
were provided with guidelines on the organisation of each task, verbal/teaching cues, 
equipment required, rules and timeline.  Each week, the skill activities became more 
progressive depending on the feedback received from the coaches i.e. were all tasks 
completed or were participants sufficiently able to practice the skill or complete the task.  
Adjustments to the following week’s lesson were made accordingly.  
The lessons were created using a wide variety of resources created both New 





equipment etc. was collated from each of these resources to cater for the needs of the 
participants.  The aim was to choose activities that were best suited to improve the skills 
of the run, jump, throw and catch as these were the main focus of the AALC programme. 
(Department of Education, Victoria, 1996; Department of Education, Victoria, 1998; 
Hillary Commission, 1994 and Hillary Commission., 2000).  
3.3 Procedures and data management 
 
3.3.1  FMS Assessment 
The TGMD – 2 assessment battery (Ulrich, 2000) was used to assess the FMS of 
each participant. It is a criterion and norm reference process oriented tool and Ulrich 
(2000) found it to be both a valid and reliable for use among children aged 3-10 years.  
Despite the age ranges of the children on this programme being 7-12 years, it was still 
felt that the TGMD-2 was the most appropriate FMS assessment for this particular 
research. 
The twelve FMS (Run, Horizontal Jump, Leap, Stationary Dribble, Hop, Throw, 
Catch, Stationary Strike, Kick, Slide, Gallop) were performed by each participant along 
with the gathering of anthropometric data of height (kg) and weight (m) and physical 
activity questionnaire (PAQ-C) (See Appendix A).  Each testing session was conducted 
during a scheduled approximate 90-minute slot.  Each participant was assigned an ID 
number for anonymity and administrative purposes as they arrived and each skill was 
video recorded from both a front and side view.  The test was administered at four 
different time points throughout the programme - Pre (week 1), Mid (Week 5), Post 





participants were taken for a dynamic warm up by one of the testers.  The same tester 
warmed up all participants at every test session across all of the time points.   
Participants were split in to 1 of 2 groups within their 90-minute time slot. 1 tester 
conducted the assessment for 5 skills and the other conducted assessment for the 
remaining 7 skills.  Prior to the child performing the skill, the tester demonstrated the skill 
twice for each of them – one with the tester facing the child and one facing the direction 
in which the child was to perform the skill.  No additional demonstrations or feedback 
were provided. 
In some cases, it was not possible to avoid locations without distractions and 
adults or other children temporarily interrupted the assessments.  Scores of this test, were 
based on ratings of movement process characteristics/skill components of locomotor and 
object control and a total test score.  The same 2 testers administered the TGMD-2 
assessment for each participant and for each test.  Each skill for each participant was 
videotaped by each of the testers.  Qualitative evaluation using the video recordings of 
all participants was completed after all the data was collected.  The main researcher 
completed the video analysis of all participants across all sports, with the assistant 
researcher analysing 10% of pretest, 5% of post test and 5% of retention test.  These files 
provided to the assistant researcher for inter rater reliability were randomly selected.  An 
intra class correlation was conducted to assess inter rater reliability for the TGMD-2 
scores.   
 
3.3.2  FMS Scoring Protocol 
The number of performance criteria varied from 3 to 6 across the 12 selected FMS.  
All participants were given a '1' for correct performance of criteria, and a '0' for incorrect 





a '1' and if it was absent, the participant scored a "0".  6 of the FMS were locomotor – 
run, leap, gallop, slide, hop and horizontal jump and 6 were object control – kick, 
stationary strike, basketball dribble, catch, overhead throw, and underarm roll.  This test 
is ideal for children aged between 3 and 10 years.  Every skill is performed twice with 
the sum of both performances giving a total skill score.   
Nine of the original twelve FMS skills were assessed after 6 weeks of the 
programme had been completed – Run, Horizontal - Jump, Hop, Leap, Throw, Catch, 
Slide, Gallop, Leap again using the TGMD-2 Assessment battery (Stationary strike, 
Stationary Dribble and Kick were not assessed).  The skills not assessed at this midway 
point were to be used and act as a control for the overall study.     
There were a total of 74 performance criteria for all 12 gross motor skills.  As 
stated above, all participants were given a ‘1’ for correct execution of criteria, and a ‘0’ 
for a failed attempt. Participants performed the skill on 2 occasions; thus 2 performance 
trials.  Each skill was demonstrated to each participant before they were asked to perform 
it.  If they required another demonstration, this was done for them.  For each FMS, the 
two performance trials were added together to get the total for each skill score.  Scores 
were calculated for object control (maximum possible score = 48) and for locomotor 
(maximum possible score = 48) and a total test motor skill performance score was also 
calculated (total maximum of 96).   
Using the TGMD-2 guidelines provided by Ulrich (2000), the Gross Motor 
Quotient (GMQ) was derived.  This is the most reliable score for TGMD-2 because it is 
a composite score of the results of the 2 subtests.  The quotient is another type of standard 
score and is derived by adding the subtest standard scores and converting the sum to a 
quotient using an appendix provided in the TGMD-2 booklet.  The GMQ is a numeric 





measured by the 2 subtests. It is said to be the best estimate of an individual’s current 
gross motor development.  
High scores on this composite are made by children with well developed 
locomotor and object control skills.  It is said that these children are “likely to be skilled, 
well coordinated, graceful, and fluid in their movements; as having good visual-motor 
integration; or as being athletic” p. 16 (Ulrich, 2000).  Low scores are made by those 
children who have weak locomotor and object control skills.  Even a mild deficit in gross 
motor abilities can be characterized by “clumsy, uncoordinated or inefficient movements” 
p. 16 (Ulrich, 2000).   
The GMQ values were used to categorize the overall FMS performance of each 
child into one of 7 categories.  These included very poor, poor, below average, average, 
above average, superior and very superior. Children with a GMQ score below 70 are 
classified as “very poor”, those between 70-79 classified as “poor”, 80-89 as “below 
average”, 90-110 as “average”, 111 -120 as above average, 121-130 as “superior” and 
those above 130 as “very superior” (Ulrich, 2000).  
 
3.3.3  Video recording and Data Analysis of TGMD-2 
During the recording of the TGMD-2 assessment, researchers were strategically 
positioned in the hall.  They were required to be close enough to the participant to be able 
to perform a demonstration if and when required.  As each of the participants were 
performing each of the skills, the researcher stepped to the side or stood behind the 
camera.  Following testing, all video files were logged and titled accordingly.  
Each video file was then "stacked" so that the front angle was in sync with the 





Software. Following on from the "stacking" of each video, the overall individual scoring 
of the TGMD-2 was carried out using a template designed by Avenir Sports – Sportscode.  
This template mirrored the same scoring procedure as the TGMD-2 system and it allowed 
for all recorded data for each child to be coded and saved to a database for further 
statistical analysis.  
The TGMD-2 has been described as a valid and reliable assessment tool for FMS 
in children (Evaggelinou et al., 2002; Houwen et al., 2010; Wong and Yin Cheung, 2010; 
Sun et al., 2011; Kim et al., 2013 and Farrokhi et al., 2014) and has been successfully 
used in numerous studies (Goodway et al., 2003; Hamilton et al.,1999; Hardy et al., 2009; 
Martin et al., 2009; Mitchell et al., 2011; Jones et al., 2011; Kordi et al., 2012; Zask et 
al., 2012; Draper et al., 2012; Foulkes et al., 2015).  It is a valuable assessment tool 
capable of assessing FMS proficiency, as well as providing feedback on the efficacy of 
FMS interventions and was thus the most practical choice. 
The assistant tester was present at all 4 testing sessions and administered a 
dynamic warm up for all participants prior to testing.  Inter-rater reliability was 
established between the principal researcher and an assistant tester.  Inter – rater reliability 
observer agreements were calculated for 10% of the sample at pretest, 5% at posttest and 
5% at retention test.  The recommended threshold required to demonstrate reliability is 
85% (Thomas, Nelson, and Silverman, 2011).  The Intra Class Correlation (ICC) method 
was used to assess Inter-rater reliability in this study.  A high degree of inter-rater 
reliability found for TGMD-2 results across all measurements were observed. [GMQ – 
ICC 0.973 (95% CI 0.922 – 0.99)], [Total Raw score – 0.976 (95% CI 0.93 – 0.991)], 
[Locomotor raw score – 0.946 (95% CI 0.796 – 0.996)] and [object control skill score – 





3.4  Data analysis 
All data sets (PAQ-C, BMI, FMS) were analysed using SPSS version 24 for mac 
and statistical significance was set up at p < 0.05.  Mean and standard deviations were 
used to summarise the data for all participants and by their gender.  An analysis of 
variance (ANOVA) using a Bonferroni Correction was conducted to investigate 
differences across the GMQ, total raw scores, locomotor subset scores and object control 
subset scores.  This was used to identify significant differences across each of the time 
points.  The partial eta squared (𝜂p2) values of 0.01, 0.06 and 0.14 represented small, 
medium and large effect sizes respectively (Cohen, 1988).  This ANOVA had one within 
subject factor, which was time (pre, post and retention).  For any significant main effects, 
pairwise comparisons with Bonferroni corrections were completed.  Pairwise 
comparisons were then used to further examine significant interaction and main effects.  
Independent sample t tests were used to examine sex differences in FMS scores (GMQ, 
Total Raw, Locomotor, Object Control), BMI and PAQ-C at all time points.   
Effect sizes were calculated using Cohen’s d where d = 0.2, 0.5 and 0.8 
represented small, medium and large effect sizes respectively (Cohen, 1988).  The 
percentage of participants within each of the 7 GMQ descriptors categories ranging from 
very poor – very superior was calculated using Excel. 
A “Pearson product-moment correlation coefficient” was used to examine the 
strength of the relationship between the participants’ GMQ skill score (TGMD-2) and the 
BMI.  The same method was used to assess the relationship between the GMQ skill score 
and the PAQ-C value.  The strength of the relationship (r value) examined was classified 
according to Cohen (1988) where 0.10 – 0.29 represented small, 0.3 – 0.49 represented 





Where participants had incomplete data for a given variable (GMQ), they were 
excluded from the analysis.  12 participants were excluded from the overall analysis on 
this basis.  The Last Observation Carried Forward (LOCF) imputation method was used 
to sort missing data in the BMI (n = 1) and PAQ-C (n = 4) categories (Hamer et al., 2009).  
The last observed non-missing value was used to fill in the missing data at the time of 
data analysis.  The “line of best fit” method was used to determine a value for participants 
who completed only 1 of the 2 required trials in a particular skill [Pretest – slide (n = 7), 
stationary dribble (n = 9), kick (n = 3), catch (n = 1)] and [Retention – hop (n = 1), catch 
















































4.1 Intra Class Correlation for TGMD - 2 – Inter-rater Reliability 
 
The Intra Class Correlation (ICC) method was used to assess Inter-rater reliability 
with respect to the video analysis of the TGMD-2 tests.  A high degree of inter-rater 
reliability found for TGMD-2 results across all measurements [GMQ – ICC 0.973 (95% 
CI 0.922 – 0.99)], [Total Raw score – 0.976 (95% CI 0.93 – 0.991)], [Locomotor raw 
score – 0.946 (95% CI 0.796 – 0.996)] and [object control skill score – 0.99 (95% CI 
0.974 – 0.996). 
 
4.2 Results of Mean GMQ Skill Score 
 
4.2.1 Mean GMQ Skill Score for Overall Group 
A repeated measures ANOVA was conducted to examine any differences in the 
means of GMQ skill scores between each of the time points.  Significant differences were 
observed in the GMQ score with F (2,178) = 155.112, p = 0.000, 𝜂p2 = 0.635 (See Fig 4.1 
below).  This was found to be a large effect size (≥ 0.14).  No significant sex differences 
were found across the 3 time points (gender * time) with F (2,178) = 1.308, p = 0.273 (p 
> 0.05), 𝜂p2 = 0.014.  The calculation of the GMQ skill score adjusts for gender and hence 
the lack of significant differences.  Any GMQ score greater than 136 was said to be in 
the 99th percentile and anything above a GMQ of 100 was said to be in the 50th percentile. 
Table 4.1 below shows the GMQ skill score of the overall group at all 3 times points 
along with the percentile rankings.  
 Post hoc tests using the Bonferroni Correction (pairwise comparisons) revealed 








Figure 4.1: GMQ Skill Scores of each subgroup following pre, post and retention tests with * 
indicating statistical Significance (* = p < 0.05).  All groups showed significant changes at each time 
point. Post hoc tests revealed no significant differences were found between gender across the 3 
time points.  
 
In looking more closely, the following are significant scores from pre (M = 
70.8901, SD = 10.81198) to post (M = 89.1209, SD = 12.43904), p ≤ 0.001 (see Figure 
4.1).  
 This significance suggests that the 11-week intervention successfully improved 
GMQ scores. A mean difference of 18.158 was observed.  The Cohen’s d (1988) effect 
size was large (≥ 0.8).  Baseline measures show the mean GMQ percentile ranking to be 
5.7879 (SD = 6.7015).  Following the intervention, the mean GMQ percentile ranking 
was found to be 28.7051 (SD = 22.7118).  This is almost a 5 fold increase (see Table 4.1).  
The same significance of improvement (see Figure 4.1 above) was observed from 












































A mean difference of 11.541 from pre to retention was observed.  Although this mean 
difference was not as large as the difference from pre to post, it still showed significant 
improvements from the pretest.  A large effect size (≥ 0.8) was found. Cohen’s d (1988).  
The results (see Figure 4.1) from post (M = 89.12, SD = 12.44) to retention (M = 82.56, 
SD = 11.5), p ≤ 0.001, also revealed significant differences.  A mean difference of 6.617 
was found with a moderate effect size (≥ 0.5) (Cohen’s d, 1988). 
Table 4.1: Mean GMQ Skill Score and percentile ranking for the overall group at all 3 time points of 
TGMD-2 testing.   
GMQ Skill Score 
Overall  Mean SD Percentile 
(%ile) 
Pre 70.89 10.81 6th 
Post 89.12 12.44 29th 
Retention 82.56 11.5 28th 
 
Table 4.2: Repeated Measures data on GMQ Skill score for overall group after each testing stage 







* = Significance 
Pre-Post 18.158 
25.614 
0.000 1.5619 p < 0.05 * 
Pre-Ret 11.54 
16.279 
0.000 1.0346 p < 0.05 * 
Post-Ret 6.617 
- 7.425 







4.2.2 GMQ Skill Scores Girls 
A repeated measures ANOVA was conducted to investigate if there were 
significant differences in GMQ scores for females at all 3 time points (see figure 4.1 
above). The GMQ scores were tested for significance using a Repeated Measures 
ANOVA.  Significant differences were observed across the time points.  F = (2,96) = 
95.407, p ≤ 0.001, 𝜂p2= 0.665.  The partial eta squared showing a large effect size (≥
0.14).  Further investigation revealed significant differences (see Figure 4.1 above; Table 
4.3, 4.4) from pre (M = 70.8571, SD = 10.37425) to post (M = 89.9592, SD = 10.80887), 
p ≤ 0.001.  A large mean difference of 19.102 was observed with girls demonstrating 
great improvements in overall scores.  A large effect size (≥ 0.8) was observed using 
Cohen’s d (1988) calculations.  A mean GMQ percentile ranking of 5.2424 (SD = 5.4964) 
was found at baseline; this is a very low ranking and a cause for concern.  This value is 
similar to the overall GMQ mean group percentile of 5.7879 (SD = 6.7015).  Following 
the intervention, the score of 89.9592 had improved the percentile rank 4-fold to 28.838 
(SD = 20.710), thus showing very positive gains in skill level.  
A similar result (Figure 4.1 above; Table 4.3, 4.4 below) was observed from pre 
(M = 70.8571, SD = 10.37425) to retention (M = 84.0816, SD = 11.95623), p ≤ 0.001.  
A mean difference of 13.224 was observed.  This test also yielded a large effect size  (≥ 
0.8) based on Cohen’s d, 1988).  The girls percentile ranking for the retention was found 
to be 20.1629 (SD = 20.351).  Although the percentile ranking dropped from posttest to 
retention, a large overall gain is still evident following 5 month of no instruction. 
A significant decrease (Table 4.3, 4.4 below) in overall GMQ score was observed 
from post (M = 89.9592, SD = 10.80887) to retention (M = 84.0816, SD = 11.95623), p 





0.5) using Cohen’s d (1988) was found.  In conclusion, although a large improvement 
was observed from pre to post and from pre to retention and this included a period of 5 
months without any instruction, the overall girls GMQ score did drop from post to 
retention suggesting the overall improvement was not fully maintained.  Positive gains in 
terms of percentile ranking, have however been observed, going from a percentile of 
5.2424 (SD = 5.4964) at pretest to 28.838 (SD = 20.710) at posttest and finally 20.1629 
(SD = 20.351) after 5-month follow up.  These findings suggest that although the 
percentile rankings (Table 4.3 below) show signs of improvement, they are still well 
below what they should be. 
 
Table 4.3: Mean GMQ Skill Score for Girls at each of the 3 time points (pre, post, retention) 
Mean GMQ Skill Score and Percentile 
Girls Mean SD Percentile 
(%ile) 
Pre 70.86 10.37 5th 
Post 89.96 10.81 29th 













Table 4.4: Results of Repeated Measures ANOVA for Girls describing mean difference after each stage of 
testing  




p-value Cohen’s d * = Significance 
Pre-Post 19.102 
26.957 
0.000 1.8035 p < 0.05 * 
Pre-Ret 13.224 
18.66 
0.000 1.1844 p < 0.05 * 
Post-Ret 5.878 
- 6.534 
0.001 0.5164 p < 0.05 * 
 
4.2.3 GMQ Skill Scores for Boys 
Repeated measures ANOVA on the overall GMQ scores for boys revealed 
significant differences across the time points (Fig. 4.1 above).  F (2,82) = 63.483, p = 
0.000, 𝜂2 = 0.608.  This figure shows a large effect size (≥ 0.14).  
Pairwise comparisons revealed significant differences for pre (M = 70.9286, SD 
= 11.42823) to post (M = 88.1429, SD = 14.17929), p ≤ 0.001 with a mean difference of 
17.214 and a large effect size (≥ 0.8) using Cohen’s d. (1988) and similarly from pre (M 
= 70.9286, SD = 11.42823) to retention (M = 80.7857, SD = 10.80771), p ≤ 0.001 and a 
mean difference of -9.857.  The pre to retention effect size was a large one (≥ 0.8), 
Cohen’s d. (1988).   
Baseline measures for GMQ score revealed boys were only in the 6th percentile 
(see Table 4.5) with a mean value of 6.4242 (SD = 7.9022).  Following the intervention, 
this ranking improved to a percentile of 28.5469 (SD = 25.1445), demonstrating a 4-fold 
increase.  Both of these time points showed significant improvements in overall male 





The pairwise comparison from post (M = 88.1429, SD = 14.17929) to retention 
(M = 80.7857, SD = 10.80771), p ≤ 0.001 also revealed significant differences in overall 
GMQ scores, but these differences were a dis-improvement in the overall scoring for 
males.   The mean difference observed was 7.357.   A moderate effect size (≥ 0.05) was 
found using Cohen’s d (1988).  These results suggest that the boys were unable to 
maintain their post test score following a cessation of instruction after a 5 month lay-off.  
The percentile ranking (See Table 4.5) at retention shows a drop for males to 14.8088 
(SD = 15.349).  This value is almost half of what was observed at posttest at a value of 
28.5469 (SD = 25.1445).  
Overall, the boys and girls percentile rankings are similar at posttest, however, at 
the 5 month follow up, boys percentile ranking has drastically halved in comparison to 
the girls who only dropped 8 percentiles (See Table 4.5) 
 
Table 4.5: Mean GMQ Skill Score observed for boys at all 3 time points (pre, post, retention).   
Mean GMQ Skill Score – Boys 
 Mean SD Percentile 
(%ile) 
Pre 70.93 11.43 6th 
Post 88.14 14.18 29th 











Table 4.6: Results of the Repeated Measures ANOVA for Boys at each TGMD-2 testing stage.  Mean 
difference after each testing stage (pre – post, pre – retention, post to retention)  





p-value Cohen’s d * = Significance 
Pre-Post 17.214 24.269 0.000 1.3444 p < 0.05 * 
Pre-Ret 9.857 13.897 0.000 0.8866 p < 0.05 * 
Post-Ret 7.357 - 8.347 0.000 0.5889 p < 0.05 * 
 
As discussed, the GMQ percentile ranking (see Table 4.5) was 5.7879 (SD = 
6.7015) at baseline and this improved to 28.7051 (SD = 22.7118) following the 
intervention.  It then decreased to 17.6918 (SD = 18.1277) following a period of no 
instruction.  Although the scores fluctuate, the mean GMQ values are still in the very low 
percentile range across all time points.  
After examination of the pairwise comparisons from post (M = 89.1209, SD = 
12.43904) to retention (M = 82.5604, SD = 11.49706; p ≤ 0.001), significant differences 
were observed with the retention scores decreasing following a 5 month layoff after the 
pretest.  This was a mean difference of 6.617.  Similar to the previous tests, a moderate 
effect size (≥ 0.5) using Cohen’s d (1988).  As was mentioned, a decrease in the mean 
GMQ percentile ranking to 17.6918 (SD = 18.1277) was found following this period of 
no instruction (see Table 4.5).   
 
4.2.4 GMQ score in comparison to US Norms of TGMD-2 
The US norms provided by the TGMD-2 Test Kit (3-10 years) show a mean 
GMQ of 99 (SD = 16) for European Americans, a mean GMQ of 100 (SD = 15) for 





all in around the 50th percentile.  The values found for this study at baseline (M = 70.89, 
SD = 10.81), posttest and retention are well below that (See Figures 4.2, 4.3, 4.4 
below).  The overall GMQ score does show some improvements from pre to posttest (M 
= 89.12, SD = 12.44), but it still does not reach the levels of any of the US norms. 
Based on these results, the graphs below - Figure 4.2 (pretest), Figure, 4.3 
(posttest) and Figure 4.4 (retention) clearly show the disparity in skill level scores at all 
3 time points between this Irish cohort and the US norms (provided by the TGMD-2 
Test kit).  The AALC intervention group does not reach the levels of any of the US 
Norms groups (European American, Hispanic American and African American) at any 
of the stages of testing (pre, post or retention) showing levels that are way below what 
they should be.   
 
 
Figure 4.2: Based on GMQ Skill Score, the following compares the US Norms (European American, 
African American and Hispanic American groups) with the Ar Aghaidh Le Chéile (AALC) 
intervention group at baseline (Pretest).  US Norms were provided by the TGMD-2 Test kit.    US 


































Figure 4.3: Based on GMQ Skill Score, the following compares the US Norms (European American, 
African American and Hispanic American groups) with the Ar Aghaidh Le Chéile (AALC) 
intervention group at Posttest.  US Norms were provided by the TGMD-2 Test kit. US norms in 




Figure 4.4: Based on GMQ Skill Score, the following compares the US Norms (European American, 
African American and Hispanic American groups) with the Ar Aghaidh Le Chéile (AALC) 
intervention group at Retention.  US Norms were provided by the TGMD-2 Test kit. US norms in 
blue and AALC in yellow.    
Despite an improvement in scores from pre to post, the mean GMQ score was still 
below US norms.   





























































4.2.5  GMQ Descriptors – categorical grouping and comparison to US Norms 
Further analysis of the results using TGMD – 2 test kit groups GMQ scores into 
categories known as GMQ descriptors and these range from very poor (<70), poor (70-
79), below average (80-89), average (90-110), above average (111-120), superior (121-
130) and very superior (>130).  This is another way of comparing this cohort with US 
counterparts.  The following will look at changes in scores across all 3 time points, as 
well as comparisons using these GMQ descriptors.   
The GMQ scores at baseline (Fig 4.5 below) revealed that only 1.96% of 
participants achieved a rating of “average” (90-110 GMQ) and 47.06% achieved “very 
poor” (<70 GMQ).  Not one participant achieved a rating of “above average” (111-120), 
“superior” (121-130) or “very superior” (>130).  The “poor/very poor” rating in this study 
at baseline was surprisingly high at 81.37%.  These results show poor overall skill levels 
for TGMD-2 for this particular group.  US norms, in comparison, baseline measures of 
Kordi et al. (2012) showed 26.6% were rated poor/very poor, at baseline and this rating 














Table 4.7: Categorizing of GMQ Skill Scores using GMQ Descriptors at each time point (pre, post, 
retention) and comparing with US Norms 









AALC Pre (%) 0 0 0 1.96 16.67 34.31 47.06 
AALC Post (%) 0 0 4.17 45.8 26.04 18.75 5.21 
AALC Retention 
(%) 
0 0 0 25.27 28.57 37.36 8.79 




Figure 4.5:  % of participants represented in each of the GMQ descriptor categories. US Norms 
versus AALC Pretest results.  US Norms provided by the TGMD-2 Test kit 
 
Despite the baseline measures, signs of improvement were evident at posttest (Fig. 
4.6).  At this time point, the percentage of participants achieving an “average” rating 
increased more than 20 – fold from 1.96% to 45.83% and the percentage of participants 
achieving a rating of “very poor” showed a 5 – fold decrease from 47.06% to 8.79%.  


































participant a pretest level.  The poor/very poor rating at posttest decreased more than 3 - 
fold from 81.37% to 23.96%.  These percentages show successful improvements in skill 
level following participation in the intervention. 
 
 
Figure 4.6: % of participants represented in each of the GMQ descriptor categories. US Norms 
versus AALC Postest results.  US Norms  provided by the TGMD-2 Test kit  
 
Positive improvements were also observed from pre to retention with the 1.96% 
“average” rating increasing 12 - fold to 25.27% and the 47.06% “very poor” rating 
decreased 5 - fold to 8.79%.  The “below average” rating also increased from 16.67% to 
28.57% almost double that of its previous score.  The “very poor” rating also dropped 5 
- fold from 47.06% to 8.79%.  Even following a 5-month period of no instruction 
improvements are still evident.  
A drop in the percentage demonstrating “average” scores was observed with the level 
going from 47.83% to 25.27%.  This was in line with the significant drop in GMQ scores 
revealed in previous section.  That said, the percentages demonstrating “below average” 



































posttest.  This then increased further to 28.57 at retention (Fig. 4.6), thus demonstrating 
a 2-fold increase overall.  
 
 
Figure 4.7: % of participants represented in each of the GMQ descriptor categories. US Norms 
versus AALC Retention test results.  US Norms provided by TGMD-2 Test kit  
 
Despite the success of the 11-week intervention, there is still a cause for concern in overall 
findings (Fig. 4.5, 4.6, 4.7), with no participant in any of the 3 time points achieving a 
rating of “superior” (121-130) or “very superior” (>130).  Even more concerning is that 
the highest rating achieved by this Irish cohort was only in the “above average” (111-
120) category and was only achieved by 4.17% of participants at posttest.  The US norms 
are well above these values with 2.34% “very superior”, 6.87% “superior” and 16.12% 





































4.3  Object Control Raw scores  
 
This section will attempt to describe the changes in mean object control raw scores at 
each stage of the intervention.   
 
Figure 4.8: Changes in Mean Object Control Raw Score in all 3 groups across all 3 time points  (* = 
Statistical Significance).  Significant changes were observed from pre to post and pre to retention 
for all 3 groupings.  Post hoc tests revealed significant differences between boys and girls in object 






























































Figure 4.9: Changes in Mean Object Control Raw Scores at all 3 time points for all 3 groups 
(overall, girls, boys). (* = Statistical Significance).  Significant changes observed from pre – post, 
but not from pre – retention.  Post hoc tests revealed significant differences between boys and girls 
in object control raw scores for gender across the time points p < 0.05 showing the boys 
outperforming the girls.   
 
4.3.1 Object Control Raw Scores for Overall Group 
A repeated measures ANOVA was conducted to determine if there were 
significant differences between object control raw scores across the 3 time points (fig. 
4.8, 4.9 above). A significant difference was observed with F (2,178) = 51.503, p = 0.000, 
𝜂p2 = 0.367.  This is showing a large effect size (≥0.14).  The maximum score for object 
control in this test is 48.  Significant sex differences were found for the two main effects 
of gender and time with F (2,178) = 5.577, p = 0.004 (p < 0.05), 𝜂p2 = 0.059.  This is 
showing a small effect size (≥ 0.01) with boys outperforming girls in all 3 time points.  
More specifically, the Bonferroni Correction revealed significant differences (See 
fig. 4.8, 4.9 above; Table 4.8. 4.9 below) in mean raw object control scores from pretest 






























































mean difference of 4.386.  A moderate effect size of (≥0.5) was found using Cohen’s d 
(1988) calculation.   
This suggests that the 11 week intervention significantly improved the mean 
object control scores of participants.  Tests also revealed significant differences (See fig. 
4.9, 4.10 above; Table 4.14. 4.15) in the scores from pre (M = 32.481, SD = 6.58631) to 
retention (M = 36.4396, SD = 5.56019), p ≤ 0.001.  The mean difference from pre to 
retention was found to be 4.102.  A moderate effect size (≥0.5) using Cohen’s d (1988) 
was observed. 
In conclusion, it can be said that the 11 week intervention brought about 
significant changes in object control skill scores.  This was observed for both pre to post 
scores and pre to retention scores.  No significant differences (See fig. 4.8, 4.9 above; 
Table 4.8. 4.9 below) in scores from post to retention were found from posttest (M= 36.73, 
SD = 5.63) to retention (M= 36.44, SD = 5.56, p > 0.05 (p = 1.000).  A mean difference 
of 0.284 and an effect size (≤0.2) using Cohen’s d (1988) was observed.  This suggests 
that even after a 5 month period of inactivity scores were still maintained.  However, in 
saying that, the mean scores for object control were still well below the maximum score 
of 48.   
 
Table 4.8: Mean Object Control Raw Skill Score for Overall group after each time point  
Object Control Raw Score – Overall 
 Mean SD 
Pre 32.23 6.59 
Post 36.73 5.63 






Table 4.9: Repeated Measures ANOVA results for Overall group for Mean Object Raw Skill Score after 
each stage of testing 








0.000 0.7183 p < 0.05 * 
Pre-Ret 4.102 
12.727 
0.000 0.6754 p < 0.05 * 
Post-Ret 0.284 
- 0.773 
1.000 0.0508 p > 0.05  
 
4.3.2 Object Control Raw Score for Girls  
A Repeated Measures ANOVA on object control raw score for girls was 
conducted.  Significant differences were observed across the time points (See Fig 4.9, 
4.10 above; Table 4.16, 4.17 below). F (2,96) = 43.353, p ≤ 0.001,  𝜂p2 = 0.475 showing 
a large effect size (≥ 0.14).  The object control maximum score for this test is 48.   
A more detailed test of pairwise comparisons revealed significant differences (See 
Fig 4.9, 4.10 above; Table 4.10, 4.11 below) in these scores from pre (M = 29.2245, SD 
= 5.70915) to post (M = 35.0204, SD = 5.20212), p < 0.05 (p= 0.000).  This was found 
to be a large effect size (≥0.8) using Cohen’s d (1988).  Results from pre (M = 29.2245, 
SD = 5.70915) to retention (M = 34.7143, SD = 6.18803), p ≤ 0.001 also revealed 
significant differences (See Fig 4.9, 4.10 above; Table 4.10, 4.11 below).  A large effect 
size (≥0.8) was also found from pre to retention using Cohen’s d (1988).  The mean 
difference from pre to post was 5.796 and from pre to retention were 5.490.  These results 
demonstrated an improvement in the overall 6 object control skills, but are still well below 





 Interestingly, the pairwise comparison results for the post (M = 35.0204, SD = 
5.20212) to retention ((M = 34.7143, SD = 6.18803), p > 0.05 (p = 1.000) show no 
significant differences (See Fig 4.9, 4.10 above; Table 4.10, 4.11 below) from post to 
retention tests.  A mean difference from post to retention was found to be 0.3061.  Cohen’s 
d (1988) calculations revealed an effect size (≤ 0.2).  This suggests that even after an 
absence of coaching skills for a period of 5 months, the girls managed to maintain their 
object control score.     
 
Table 4.10: Mean Object Control Raw Skill Score for Girls at each of the 3 time points 
Object Control Raw Score – Girls 
 Mean SD 
Pre 29.22 5.71 
Post 35.02 5.2 


















Table 4.11: Repeated Measures ANOVA results for Girls Object Raw Skill Score at each stage of testing 




p-value Cohen’s d * = Significance 
Pre-Post 5.796 
19.836 
0.000 1.0624 p < 0.05 * 
Pre-Ret 5.49 
18.789 
0.000 0.9229 p < 0.05 * 
Post-Ret 0.3061 
- 0.874 
1.0 0.3061 p > 0.05  
 
4.3.3 Object Control Raw Score Boys  
The Object Control raw scores for boys were subject to a Repeated Measures 
ANOVA.  F (2,82) = 12.825, p = 0.000, 𝜂p2 = 0.238.  This partial eta squared figure shows 
a moderate effect size (See fig 4.8, 4.9 above).  Pairwise comparisons using a Bonferroni 
Correction revealed significant differences from pre (M = 35.7381, SD = 5.80185) to post 
(M = 38.7143, SD = 5.5), p ≤ 0.001 with a mean difference of 2.976.  A moderate effect 
size (≥0.5) using Cohen’s d (1988) calculations was found. The same result was observed 
from pre (M = 35.7381, SD = 5.80185) to retention (M = 38.4524, SD = 3.91496), p < 
0.05 (p = 0.001).  A mean difference of 2.714 was observed.  A moderate effect size 
(≥0.5) using Cohen’s d (1988) calculations was found, which is similar to the previous 
test (Table 4.12, 4.13 below) 
A slightly different pattern of results was observed from post (M = 38.7143, SD 
= 5.5) to retention (M = 38.4524, SD = 3.91496), p > 0.05 (p = 1.000).  A very small 
mean difference of 0.262 was found in this instance and an effect size of (≤0.2).  No 
significant differences were observed from post to retention (See Fig 4.8, 4.9 above; Table 





cessation of training coaching sessions for a period of 5 months.  No coaching was 
provided during this time, but the scores were still maintained (Fig 4.8, 4.9 above).   
These object control results were very similar to the girls object control raw scores 
showing significant improvements from pre to post and pre to retention with the 
maintenance of scores from post to retention.  
 
Table 4.12: Mean Object Control Raw Skill Score for Boys at each of the 3 time points 
Object Control Raw Score – Boys 
 Mean SD 
Pre 35.74 5.8 
Post 38.71 5.5 
Retention 38.45 3.9 
 
Table 4.13: Repeated Measures ANOVA for Boys Object Raw Skill Score at each stage of testing 




p-value Cohen’s d * = Significance 
Pre-Post 2.976 
8.327 
0.000 0.5266 p < 0.05 * 
Pre-Ret 2.714 
7.594 
0.001 0.5586 p < 0.05 * 
Post-Ret 0.262 
- 0.677 










4.4 Locomotor Raw Scores  
 
Figure 4.10: Changes in Mean Locomotor Raw Score at each time point for overall, boys and girls 
after all 3 time points  (* = Statistical Significance).  Post hoc analysis revealed no significant 
differences between gender across the time points  p > 0.05.  
 
Figure 4.11: Changes in Mean Locomotor Score at each time point for overall, girls and boys. * = 
Statistical significance.  Significant changes were found from pre to post and post to retention for 
all 3 groupings.  Post hoc analysis revealed no significant differences in gender across the 3 time 
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4.4.1 Locomotor Raw Scores for Overall Group 
A repeated measures ANOVA was conducted to examine any differences in the 
means of raw locomotor skill scores between each of the time points (See Fig 4.10, 4.11 
above; Table 4.14, 4.15 below).  The repeated measures ANOVA test with a Greenhouse-
Geisser Correction determined significant differences in the Locomotor Raw score where 
F (1.644, 146.281) = 161.319, p = 0.000, 𝜂p2  = 0.664.  This shows a large effect size 
(≥0.14).  The potential maximum score for locomotor raw is 48.  No significant sex 
differences were found for the two main effects of gender and time with F(1.644,146.281) 
= 0.137, p = 0.831 (p > 0.05) , 𝜂p2 = 0.002.  This shows a small effect size (≤ 0.01)  
More specifically, the Bonferroni Correction (pairwise comparisons) revealed 
significant differences (See Fig 4.10, 4.11 above; Table 4.14, 4.15 below) in mean raw 
object control scores from pretest (M = 31.2527, SD = 6.44566) to posttest (M = 40.8571, 
SD = 4.25198), p ≤ 0.001 with a mean difference of -9.587.  In conclusion, it can be said 
that the 11 week intervention successfully improved locomotor raw skill scores.  Cohen’s 
d (1988) calculations revealed a large effect size of 1.7924 demonstrating strong changes 
in locomotor performances.  
Similarly, the pre (M = 31.248, SD = 6.44566) to retention (M= 38.2038, SD = 
4.49710), p ≤ 0.001scores showed significant differences (See Fig 4.10, 4.11 above; 
Table 4.14, 4.15 below) in locomotor raw score.  A mean difference of 6.957 was 
observed from pre to retention.  Although the mean difference in this particular set of 
pairwise comparisons were not as large as the mean difference from pre to post, it was 
still said to be significant.  A large effect size (≥0.14) was also found from pre to 





Finally, the post to retention pairwise comparisons revealed significant 
differences (Figure 4.10, 4.11 above; Table 4.14, 4.15 below), post (M = 40.8571, SD = 
4.25198) to retention (M= 38.2038, SD = 4.49710), p ≤ 0.001.  These results showed an 
overall significant decrease in scores with a mean difference of 2.629.  A moderate effect 
size (≥0.5) was observed using Cohen’s d (1988) calculation.  Although the intervention 
showed significant improvements from pre to post and from pre to retention, these tests 
have still shown a significant drop off in scores following 5 months of inactivity (Figure 
4.10, 4.11 above).  At each of the time points, the scores were well below the maximum 
locomotor raw score of 48.  
 
Table 4.14: Mean Locomotor Raw Skill Score for Overall group at each of the 3 time points 
Locomotor Raw Score – Overall 
 Mean SD 
Pre 31.25 6.45 
Post 40.86 4.25 
Retention 38.23 4.5 
 
Table 4.15: Repeated Measures ANOVA results for Overall group for Mean Locomotor Raw Skill Score 
after each stage of testing 




p-value Cohen’s d * = Significance 
Pre-Post 9.587 
30.67 
0.000 1.7924 p < 0.05 * 
Pre-Ret 6.957 
22.26 
0.000 1.2715 p < 0.05 * 
Post-Ret 2.629 
- 6.434 






4.4.2 Locomotor Raw Score Girls  
Results of the repeated measures ANOVA using the Greenhouse-Geisser 
correction revealed significant differences in the Locomotor raw score for girls across the 
time points (Fig 4.10, 4.11 above; Table 4.16, 4.17 below).  F (1.646,78.990) = 78.441, p 
≤ 0.001, 𝜂p2 = 0.62.  This was said to be a large effect size (≥0.14).    The maximum 
score for locomotor raw was 48.  The pairwise comparisons revealed significant 
differences (Fig 4.10, 4.11 above; Table 4.16, 4.17 below) from pre (M = 31.3061, SD = 
6.89264) to post test (M = 41.1224, SD = 4.36192),p ≤ 0.001.).  This suggests that the 
11 week intervention successfully improved the 6 locomotor skills. The mean difference 
observed was 9.816.  A large effect (≥0.8) was calculated using Cohen’s d (1988). 
A similar significant result (Fig 4.10, 4.11 above; Table 4.16, 4.17 below) was 
observed from pre test (M = 31.3061, SD = 6.89264) to retention test (M = 38.5308, SD 
= 4.32099), p ≤ 0.001with a slightly smaller mean difference of 7.224 observed.  A large 
effect size (≥0.8) was observed using Cohen’s d (1988).  Finally, a decrease in scores 
from post (M = 41.1224, SD = 4.36192) to retention (M = 38.5306, SD = 4.32099), p ≤ 
0.001 was also deemed to be significant (Fig 4.10, 4.11 above; Table 4.16, 4.17 below).  
The mean difference observed between these time points was 2.592.  The effect size here 
was (≥0.5) using Cohen’s d (1988) and was deemed to be a moderate effect size.  The 










Table 4.16: Mean Locomotor Raw Skill Score for Girls at the 3 time points 
Locomotor Raw Score - Girls 
 Mean SD 
Pre 31.31 6.89 
Post 41.12 4.36 
Retention 38.53 4.32 
 
Table 4.17: Repeated Measures ANOVA results for Girls for Locomotor Raw Skill Score at each stage of 
testing 




p-value Cohen’s d * = Significance 
Pre-Post 9.816 
31.35 
0.000 1.744 p < 0.05 * 
Pre-Ret 7.224 
23.073 
0.000 1.2884 p < 0.05 * 
Post-Ret 2.592 
- 6.304 
0.000 0.547 p < 0.05 * 
 
4.4.3 Locomotor Raw Score Boys 
The locomotor raw scores for boys were subject to a Repeated Measures ANOVA 
with a Greenhouse Geisser correction.  F (1.552,63.612) = 89.19, p ≤ 0.001, 𝜂p2  = 0.685.  
This partial eta squared figure shows a large effect size (≥0.14).    
(See Fig 4.10, 4.11 above; Table 4.18, 4.19)   
In analysing the pairwise comparisons, significant differences (Fig 4.10, 4.11 
above; Table 4.18, 4.19 below) were found for both pre (M = 31.1905, SD = 5.96428) to 





retention (M = 37.8810, SD = 4.72256), p ≤ 0.001 tests.  A mean difference of 9.357 and 
a large effect size (≥0.8) using Cohen’s d (1988) was observed from pre to post with a 
mean difference of 6.690 and another large effect size (≥0.8).  (Cohen’s d, 1988) was 
observed from pre to retention.  Significant differences (Fig 4.10, 4.11 above; Table 4.18, 
4.19) were found from post (40.5476, SD = 4.15083) to retention (M = 37.8810, SD = 
4.72256), p ≤ 0.001with a decrease in the locomotor scores for males observed.  A mean 
difference of 2.667 was found as well as a moderate (≥0.5) effect size (Cohen’s d, 1988). 
Table 4.18: Mean Locomotor Raw Skill Score for Boys at all 3 time points 
Locomotor Raw Score – Boys 
 Mean SD 
Pre 31.19 5.96 
Post 40.55 4.15 
Retention 37.88 4.72 
 
Table 4.19: Repeated Measures ANOVA results for Boys for Locomotor Raw Skill Score after each stage 
of testing 




p-value Cohen’s d * = Significance 
Pre-Post 9.357 
30.0 
0.000 1.8501 p < 0.05 * 
Pre-Ret 6.69 
21.449 
0.000 1.252 p < 0.05 * 
Post-Ret 2.667 
6.577 
0.000 0.6011 p < 0.05 * 
 
Overall, it can be concluded that there was a significant improvement in scores 





to retention.  The 11 week intervention brought about successful improvements in 
locomotor raw scores.    
 
4.5 Differences in Locomotor and Object Control Raw Scores  
A paired samples t test revealed no significant differences for overall locomotor 
(M = 31.25, SD = 6.45) and object control (M = 32.23, SD – 6.59); t (90) = - 1.293, p > 
0.05 (p = 0.199) at pretest.  Significant differences were revealed for locomotor (M = 
40.86, SD = 4.25) and object control (M = 36.73, SD = 5.63); t (90) = 7.122, p ≤ 0.001 
at post test and significant differences were revealed between locomotor (M = 38.23, SD 
= 4.5) and object control (M = 36.44, SD = 5.56); t(90) = 3.101, p < 0.05 (p = 0.003).  
Greater improvements were observed for locomotor compared to object control from pre 
to post (Fig.  4.12 below). 
 
Figure 4.12: Locomotor results in comparison to Object Control scores at each of the 3 time points 
for the overall group 
A paired samples t test revealed significant differences between object control and 



























SD = 6.89) and object control (M = 29.22, SD = 5.71); t (48) = 2.069, p <0.05 (p = 0.044) 
revealed significant differences with a mean difference of 2.08.  Posttests revealed 
significant differences with locomotor (M = 41.12, SD = 5.71) and Object Control (M = 
35.02, SD = 5.2); t (48) = 7.614, p ≤ 0.001 with a mean difference of 6.10.  Finally, 
significant differences were revealed between locomotor (M = 38.53, SD = 4.32) and 
object control (M = 34.71, SD = 6.19); t (48) = 4.998, p < 0.05 (p = 0.000) with a mean 
difference of 3.816.  Girls locomotor scores were significantly better than object control 




Figure 4.13: Locomotor results in comparison to Object Control for girls only at each of the 3 time 
points 
 
 Significant differences were revealed for boys at pretest for locomotor (M = 



























with a mean difference of – 4.54762.  Significant differences were also revealed at 
posttest for boys for locomotor (M = 40.55, SD = 4.15) and object control (M = 38.71, 
5.5); t (41) = 2.635, p < 0.05 (p = 0.012) with a mean difference of 1.833.  Finally, 
retention test revealed no significant differences between boys locomotor (M = 37.88, SD 
= 4.72) and object control (M = 38.452, SD = 3.91); t (41) = - 0.779, p < 0.05 (p = 0.440).  
Boys showed greater gains in object control compared to locomotor (Fig 4.14 below). 
 
Figure 4.14: Mean Locomotor scores in comparison to Mean Object Control scores for boys at all 3 






























































5.1  Introduction to Discussion 
 
The purpose of this study was the design, development, implementation and 
evaluation of a community based FMS Intervention and its influence on a group of 7-12 
year olds in West Limerick communities.  This is the first intervention conducted in 
Ireland to focus on the development of FMS for 7-12 year old Irish children in a 
community-based setting.  Participants who received 600 minutes of training based on 
direct instruction on 8 skills (run, gallop, slide, leap, hop, horizontal jump, overarm throw, 
underhand roll) at 4 skill stations demonstrated significant improvements in both object 
control and locomotor skills and overall FMS.  GMQ skill score improved 5 – fold 
following the intervention and these scores were retained following a period of no 
instruction.  Boys outperformed girls in object control skills at all 3 time points with girls 
demonstrating greater gains in this skill subtest.  Greater improvements were observed 
for locomotor skills when compared to object control in all 3 groupings – all participants, 
boys only and girls only.  
The success of this particular type of FMS intervention in a community based 
setting in Ireland is very encouraging and demonstrates that by providing children with 
opportunities to practice FMS in an appropriate and enjoyable environment using verbal 
cues and rewards systems in a circuit style layout can bring about significant gains in 
FMS in a short period (11 weeks; 600 minutes) and that these gains can be retained 
following a period of no instruction.  The following section will discuss the improvements 
obtained as a result of this particular design of intervention and the main factors that 







5.2  Components of Successful Intervention 
 
It is thought that the success of this intervention was the result of a variety of 
components collaborating to create the most optimal environment to bring about changes 
in FMS.  Conducting this programme in a community based setting played a key role in 
its success.  The designated “liaison” people/parents within each community were 
motivated to work together on a common goal to improve FMS and helped to generate 
initial interest both in the schools and sports clubs.  In addition to the visit to the schools 
by an assistant researcher, it was the responsibility of each club/school to promote the 
programme in their parish and places on the programme were limited. Each was aware of 
the potential benefits of this particular intervention and this information was relayed to 
the parents, teachers and relevant coaches.   
This type of structure is supported by the success of previous community based 
studies of Raudsepp and Pall (2006), Draper et al. (2010) and Tester et al. (2014), Bardid 
et al. (2016) and Cliff et al. (2007) and this structure was re-affirmed with the 
recommendations made by Draper et al. (2010), Veldman et al. (2016) and Jones et al. 
(2011) to create a network that included parents, teachers and principal/director 
supporting each other with the sole aim of bringing about improvements in FMS.  
Hardy et al. (2009; 2012), Newell (1984; 1986), Haywood and Getchell (2002), 
Martin et al. (2009), Kalaja et al. (2012) all suggested providing greater opportunities for 
practice for children and this intervention did so by providing children with easy access 
to the practice/testing sessions.  This was thought to be a factor in the high retention rate 
of the programme (12% dropout rate).  Having access to local sports pitches and sport 
halls emphasized by Sallis et al. (1992) that parents/children were already familiar with, 





This is supported by Welk (1999) who mentioned family influence as an important 
enabling factor for participation in physical activity and Brustad (1996) who found that 
parental encouragement was significantly related to attraction to physical activity. 
Many of the children were familiar with each other from school/parish/sports club 
prior to the intervention and that by knowing that their friends would be there to practice 
with them is thought to have increased the likelihood of them attending.  Being able to 
participate in a fun activity session with their friends in a familiar location and being 
encouraged to do so by their parents/coaches enhanced the chances of continued 
participation.  This was supported by Horn and Hasbrook, (1987) stating that children 
rely more heavily on their parents and peers for their values and beliefs.  The structure of 
this intervention involving the schools, sports clubs and liaison people in each community 
can easily be replicated in other communities across Ireland.    
Another reason for the success of the intervention was attributed to the overall 
structure of the session in relation to coaches and the motivational strategies employed in 
each session.  Ensuring children had fun and were motivated to improve every week was 
the ultimate goal and coaches were encouraged to see to it that children had fun by 
ensuring they achieved some sort of success at their level in each activity.   
The structure of the session where children were praised and rewarded (stickers 
and sports related prizes) for their performance efforts (Ames, 1992a; Brophy, 1987; 
Stipek and Kowalski, 1989) was thought to have had a positive influence on performance 
and helped to create this fun and enjoyable environment.  Valentini and Rudisill (2004) 
also found this strategy to be a useful one in bringing about improvements.  
Using the verbal cues provided in the coaching manual helped to increase each 
child’s focus and make gains at each session, the verbal cues were easy for children to 





them repeating the correct technique the next time.  All of this is thought to have led to 
better quality of practice and thus greater learning.    
Incorporating the visual images of each of the stages of every skill as well as the 
common errors and fixes section in the coaching manual helped each coach identify 
where each child could improve and could then provide instant feedback.  This could not 
be achieved if the child was practicing by him/herself.  
Morgan et al. (2013) recommended that quality of instruction and time spent in 
practice were of the highest priority in improving FMS.  The structure of this intervention 
guaranteed children were exposed to very specific, high quality instruction and led to 
better quality practice time at every session.  The strategies of appropriate and specific 
feedback were also successfully used in the studies of Weiss (2000); Foweather et al. 
(2008); Goodway and Branta, (2003) Goodway et al. (2003); Chen et al. (2016) and 
Robinson et al. (2011a).   
The quality of the lesson plan provided to the coaches prior to the session detailing 
images of the skill at different stages, the aim of each activity, timings, equipment 
required, along with appropriate adaptations to cater for all levels of ability made it easier 
for each of the coaches to deliver an effective lesson.  The importance of ensuring all 
activities could be adapted to cater for all levels of ability was also thought to have 
increased motivation, participation and retention.  It was important for each child to 
achieve some sort of success at each practice session thereby enhancing motor 
competence.  This in turn motivated them to continue participating.  Ames (1992a) 
believes enhancing children’s motivation is about enhancing their valuing of effort and a 
commitment to effort based strategies.  Devising activities that can be adapted for all 
allows for children’s attention to be shifted from their actual ability level and on to 





Achieving success enhances motor competence and this, in turn leads to what Stodden et 
al. (2008) referred to as a “positive spiral of engagement”.  The inclusion of planned 
instruction with clear objectives were all recommended by Goodway and Branta (2003), 
Goodway et al. (2003), Erwin and Castelli (2008), Robinson et al. (2011a), Bardid et al. 
(2016), Chen et al. (2016) and Logan et al. (2011), and was the reason for the detailed 
lesson plans provided to each coach prior to the session. 
The circuit style format was successful in enabling a large group to be catered for 
at each session.  By rotating skill stations after a set period of time ensured the children 
were constantly engaged in the task with plenty of variety.  This format was used 
successfully in the studies of Kelly et al. (1989), Goodway and Branta, (2003) and 
Foweather et al. (2008).   
The duration of the intervention also played a pivotal role in its success.  A period 
of 11 weeks with 600 minutes of instruction was sufficient to bring about positive change 
and was in alignment with Research in Victorian schools (Fundamental Motor Skills, 
Department of Education, Victoria, 1996).  This research found that it takes between 240 
and 600 minutes of instruction time for the average student to become proficient in one 
fundamental movement skill.  Participation in 1 session (75 minutes), despite participants 
not achieving mastery, improvements were observed.  Veldman et al. (2016); Morgan et 
al. (2013) and Logan et al. (2011) recommended multiple sessions per week and further 
research should aim to investigate if multiple sessions per week will not only bring about 
improvements in FMS, but ultimately developed the overall goal of FMS mastery.   
All of the above components combined to deliver weekly quality practice sessions 
in a positive enjoyable environment that ensured positive changes occurred in FMS over 
the course of the intervention.  It is not certain which components had the biggest 





The video recording of each student performing each skill (2 cameras - side and 
frontal view) at each of the stages of testing enhanced the reliability of the results.  Some 
studies have scored the child on the day of testing as they are performing the skill “live”.  
This can lead to errors and there is no opportunity to check and re-check performance at 
a later stage.  Assessing for the absence/presence of a skill component with the option of 
viewing the recordings multiple times at various speeds enhances the accuracy of these 
TGMD-2 results.   
 
5.3 Examining the influence of the intervention on skill level 
 
Prior to the commencement of FMS intervention, it was hypothesized that an 
intervention would improve FMS levels in this Irish cohort to a mastery level.  Mastery 
was not achieved following intervention, with no child scoring superior/very superior in 
GMQ skill score in any of the tests (pre, post, retention).  Despite, not reaching the levels 
of the US norms, this intervention successfully improved baseline scores after only 11 
weeks and also demonstrated maintenance of these scores following a 5month period of 
no instruction.  Additionally, the ranking of this Irish cohort increased from the 5.79th to 
the 28.71th percentile, which is a 5-fold increase.    
The lack of mastery achieved in overall results, may be due to the fact that each 
session only focused on 4 skills stations (run, jump, throw and catch) instead of the 12 
skills tested in the TGMD-2.  These 4 stations focused on 8 skills in total – run (run, 
gallop, slide), jump (horizontal jump, leap, hop) and throw (overarm throw and underarm 
roll).  It was felt that these skills were of particular importance to a number of different 
sports and hence the reason for the choice.  Due to the large numbers attending each 





these skills (run, leap, hop, horizontal jump, overarm throw, underarm roll and catch) into 
each practice session.   
Clarke and Metcalfe (2002) stated that the skills of throwing, catching, running 
and jumping are vital for successful performance in games such as baseball, soccer and 
basketball.  McKenzie et al. (2008) included the kick, throw and catch only in an 
intervention as they were considered to be appropriate grade level outcomes and could be 
generalized for a number of different sports.  Improvements in the throw and catch were 
observed in the McKenzie et al. (2008), hence the reason for these skills to be included.  
These results of these studies, justified their selection for this particular study.    
Lack of overall mastery may be due to the skills practiced within each station and 
the time devoted to each of these skills.  The catch station focused solely on the skill of 
catching (15 mins), but, the run station included 3 skills (run, gallop, slide), the jump 
station included 4 skills (leap, vertical jump, horizontal jump, hop) and the throw station 
included 2 different skills (overarm throw and the underarm roll) all within the 1 station 
and within the same 15 minute time period.  This meant that each of the skills within the 
so-called “multi-skill” stations (run, jump, throw) received less time and attention than 
those in the 1 skill station (catch).  The variation in task time assigned to each skill may 
have had an impact on the overall scoring in the TGMD-2 at each of the testing stages 
and in the overall improvements observed.  Future research should aim to ensure all skills 
are given appropriate time with respect to difficulty/maturity levels. 
This lack of task time may have impacted the development of the “hop” skill as it 
is considered a difficult skill to master and a late maturing skill.  The Goodway et al. 
(2003) intervention found hopping improved the least and attributed it to the fact that it 
is a complex skill requiring strength and coordination and is said to be a late maturing 





Given the low FMS levels achieved at baseline, it is encouraging that significant 
improvements were made in such a short period of time (11 weeks; 1 session per week; 
600mins) and the structure of this intervention can be deemed a success and potentially 
be used to improve FMS in other communities across Ireland.  Further research should 
aim to incorporate more skills into each practice session or in to the overall intervention 
using a similar structure to this one, to ascertain if mastery can be achieved within this 
time frame or perhaps over a longer period of time.  It is also important to ensure each 
skill is given appropriate task time based on the difficulty/complexity of that skill.   
 
5.4  Sex Differences  
 
Prior to the study, and based on the literature, it was hypothesized that there would 
be evidence of sex differences in the development of FMS and more specifically that boys 
would outperform girls in object control skills and that girls would outperform boys in 
locomotor.  The following will discuss this and attempt to understand why this occurred.   
 
5.4.1  Locomotor Skills  
Greater improvements were observed in locomotor skills when compared to 
object control in the overall group.  Retention test results revealed a significant drop in 
scores from post to retention test stating that the improvements were not retained 
following 5 month period of no instruction.  Foulkes et al. (2015) observed greater 
improvements in locomotor skills following intervention and attributed this to the fact 
that object control require more sophisticated visual motor requirements as well as 
enhanced coordination and stability in the limbs and trunk. A surprising result and 





differences observed across the 3 time points whereby it was thought that girls would 
outperform boys.  
 
5.4.2  Object Control Skills  
The results of this intervention proved the hypothesis to be true in relation to 
object control skills, with boys outperforming girls in the object control subtest across all 
3 time points.  This trend has been previously reported in the studies of Kelly et al. 1989; 
Okely and Booth, 2004; Hardy et al., 2009; Wrotniak et al., 2006; Vandaele et al., 2011; 
Bryant et al., 20114a; Kordi et al., 2012; Foulkes et al., 2015; Bardid et al., 2016; Van 
Beurden et al., 2003; Goodway et al., 2003; Barnett et al., 2016; Foulkes et al., 2015; 
Spessato et al., 2013 and Freitas et al., 2015.   
Authors of previous studies have offered possible reasons for the sex differences 
in this subset. One being the variation in teacher feedback for boys and girls as well as 
differences in practices (Bardid et al., 2016), the second being environmental factors such 
as parental, peer and teacher influence (Hardy et al., 2009) and thirdly, traits among girls 
that lead them to participate in activities of a cooperative, caring and shared manner 
(Garcia, 1994).    
Despite boys outperforming girls in this subset, it is encouraging to see that girls 
showed greater gains than boys in object control subtest following exposure to quality 
practice in an appropriate environment.  These results suggest that girls benefitted more 
from this particular intervention and the extra practice with specific and appropriate 
feedback played a vital role in the improvements.  A similar result was reported in the 
Salmon et al. (2009) study, with the authors reporting that girls were perhaps more 
receptive to the intervention.  McKenzie et al. (1998) observed that sex differences may 





found girls 1.7 times more likely to increase competency in the kick due to increased 
investment and increased participation levels in soccer the US from 2003 to 2012.  The 
results of this study provide an indication that if girls are provided with opportunities to 
practice certain skills, they may gain proficiency.  
The Woods et al. (2010) CSPPA study revealed that the participation rates in 
activities being offered to girls in Ireland is low and suggested that if girls are choosing 
to participate in non object control activities, then gender specific motor skill programs 
like this particular intervention should be conducted to help them improve their basic 
object control skills.  It is important to ensure that girls are provided with every 
opportunity to improve their FMS proficiency levels in order to continue participating 
through to adulthood (Barnett et al., 2016; Stodden et al., 2008).  Chen et al. (2016) noted 
that girls that are highly proficient at a sport will continue to participate during 
adolescence while other less skilled girls will tend to drop out.     
Woods et al. (2010) also reported that the top activities in primary schools were 
from the games strand (particularly invasion games) of the PE curriculum and it is this 
trend that may be disadvantageous to the development of FMS (more specifically object 
control skills) among girls.  Traits among girls tend to lead them to participate in activities 
of a cooperative, caring and shared manner (Garcia, 1994).  One may assume that this is 
the case for this particular cohort of girls and all that is required for them to improve is 
developmentally appropriate opportunities for practice and this was echoed in the studies 
of Capio et al. (2011), Hardy et al. (2012), Hardy et al. (2013) and McKenzie et al. (1998) 
and Robinson (2011a).    
It is important to understand that environmental factors play a role in FMS 
proficiency with respect to the games girls participate in or are assigned to.  Even though 





by providing girls with quality practice, with specific feedback in an appropriate 
environment has the ability to achieve greater gains than boys.  Many of the studies 
mentioned in the review of the literature have shown that stereotypical division of 
activities appears to be the cause of the overall differences in FMS proficiency among 
boys and girls and exposing girls to more practice is the solution to reducing this deficit.  
This study has shown that girls can improve object control skills if given the opportunity 
and this should be emphasized at all stages of learning.   
 
5.5  Examining FMS levels of Irish Children V Global Comparisons  
 
One of the expected outcomes (hypothesis) prior to the commencement of the 
programme was that Irish children were not as proficient in FMS as they should be and 
that their proficiency levels were not in line with global comparisons.  This hypothesis 
proved to be correct, with this cohort of Irish children displaying test scores well below 
what they should be with none achieving mastery at any of the time points. 
The GMQ values observed at baseline (M = 70.89 (SD = 10.81) are well below 
that of the US norms provided by the TGMD-2 Test Kit.  A decline in FMS competency 
levels is a global concern in developing countries, with many studies demonstrating low 
proficiency levels.  These include studies in Australia (Tester et al., 2014; Okely and 
Booth, 2004; Van Beurden et al., 2002; Booth et al. 1999; Hardy et al., 2010 and Hardy 
et al., 2011; Hardy et al., 2012; Hardy et al., 2013), in the USA (Erwin and Castelli, 2008), 
in Brazil (Spessato et al, 2013; Valentini et al. 2016) and in Europe (Lopes et al., 2011; 
Bardid et al., 2016).   
This particular cohort of Irish children was only in the 5.79th percentile prior to 





(SD = 16), 100 (SD = 15) and 99 (SD = 13) was found for European Americans, African 
Americans and Hispanic Americans respectively.  These Irish children are lagging badly 
behind their US counterparts and this is a huge cause for concern.  
In response to declining FMS levels in NSW, the GSGA resource was designed 
to counteract this decline.  Several studies demonstrated positive changes in FMS as a 
result of using the GSGA resource and has proved to be a vital coaching aid.  The AALC 
community based intervention (influenced by aspects of the GSGA resource) with its 
coaching manual (lesson plans, verbal cues, common errors and fixes, age appropriate 
activities, adaptations), has the potential to improve FMS levels in local communities 
across Ireland in a similar way to those conducted in Australia and this is encouraging.   
One possible reason for the low level of FMS proficiency at baseline may be 
related to environmental factors such as lower physical activity levels and/or 
opportunities to practice (Stodden et al., 2008).  Based on the results of the PAQ-C 
(Kowalski et al., 1997b), this cohort were deemed sufficiently active (Voss et al, 2013), 
but being physically active may not be enough to develop FMS to an appropriate level, 
these skills must be taught (Logan et al., 2011) and opportunities for practice must be 
provided (Hardy et al., 2009; 2012; Newell 1984,1986; Haywood and Getchell, 2002; 
Martin et al., 2009 and Kalaja et al., 2012).  It has also been recommended that these 
programmes be carried out at an appropriate developmental level (Goodway and Branta, 
2003; Goodway et al., 2003; Erwin and Castelli, 2008; Morgan et al, 2013; Robinson et 
al. 2011a; Bardid et al., Chen et al., 2016; Logan et al., 2011; Weiss et al., 2000) in order 
for children to become adequately proficient.    
   Despite the success of the 11-week intervention, there is still a cause for concern 
in overall findings (Table. 4.7), with no participant in any of the 3 time points achieving 





the highest rating achieved by this Irish cohort was only in the “above average” (111-
120) category and was only achieved by 4.17% of participants at posttest.  The US norms 
are well above these values with 2.34% “very superior”, 6.87% “superior” and 16.12% 
“above average”.  The low level of FMS proficiency at baseline amongst this particular 
Irish cohort as well as other recent Irish studies (Bolger et al. 2018a; 2018b; Kelly et al. 
2018) is one that warrants concern. 
Cultural differences may play a role in a lower score achieved in the overall test 
scores (GMQ skills score, Total Raw score, Object Control Raw score) and more 
specifically may be attributed to poor scoring on the “striking a stationary ball” skill in 
this Irish cohort.  The skill tested in the TGMD-2 of “striking a stationary ball” although 
similar to the game of rounders played in Ireland, is based on the US game of baseball.  
This skill, although not practiced, may have had an impact on the overall scoring due to 
it specifics on gripping the bat.   
In order for participants to score well on this, one of the components involves 
“dominant handgrips bat above non dominant hand”.  If performed correctly a score of 
“1” will be awarded and if not, a score of “0” will be awarded.  The TGMD-2 test requires 
participants to hold the bat with their “non dominant”/“non preferred” hand closest to the 
handle and the “dominant”/“preferred hand” is above the “non” preferred hand.  This 
instruction is in contrast to the grip used in hurling (National sport in Ireland where the 
main skill involves “striking a ball”) where a different hand grip is coached with the 
dominant hand is placed closest to the top of the handle of the hurley.  Therefore, all of 
those children in the AALC programme who have been coached to hurling/camógie were 
disadvantaged as they would have received a score of “0” for this particular component 
for each trial and thus lowering their score by “2” across each of their tests and this may 





score and GMQ skill score.  The Bolger et al. (2018a) discussed this cultural difference 
and its influence on overall scoring also.    
 
5.6  Limitations 
 
5.6.1 Recruitment of participants within a specific area  
4 communities groups (Killeedy, Kilmeedy, Tournafulla and Feenagh) in West 
Limerick were the driving force behind this AALC initiative and as a result it was only 
possible to recruit participants from these areas (via schools/sports clubs).  This restriction 
on participant recruitment may be seen as a limiting factor with no ‘urban’ sample 
represented.  That said, 6 schools were represented on the programme along with various 
GAA or soccer clubs which still provided a fairly diverse population among the rural 
communities.  A lack of manpower and limited time frame for the intervention meant that 
the intervention could not be extended outside of these areas.  Further research should 
focus on a subsequent intervention with a larger, more representative sample size with 
participants from a more varied cultural, socioeconomic and ethnic background.  
Comparisons could then be made between each group prior to and following an 
intervention.  
 
5.6.2  Overall Number of children on the AALC Programme (sample size)  
  For health and safety reasons and coach availability it was decided that 103 was 
the cut off number for inclusion on the programme.  Most of the coaches were based in 
limerick with approximately 50-60 minutes commute to and from Killeedy/Tournafulla.  
This made it difficult for coaches to commit to more than one session per week.  





13 per group it was thought that the quality of the session would diminish.  This would 
also have had an impact on the feedback given to each participants and reduce the overall 
learning.  For this reason and with the resources at our disposal, this was deemed the best 
approach.  Future study should expand on this current study. 
 
5.6.3  Reliability between implementers  
The aim of the skill component coaching manual and detailed session plans given 
to all coaches was to ensure reliability between implementers.  The inclusion of the verbal 
cues, common errors and how to fix the errors was thought to provide appropriate 
feedback to participants.  In order to improve the standard of coaching at all sessions, the 
inclusion of feedback sessions after each practice session and prior to the next session 
would further enhance reliability between implementers.  Further research is 
recommended to explore this.  
 
5.6.4 Measure ingredients responsible for the success of this study  
As has been discussed in the previous section, the use of verbal feedback 
(Goodway et al., 2003) and the rewards system (Robinson and Goodway, 2013; Valentini 
and Rudisill, 2004) at every session is thought to have played a pivotal role in 
participants’ successful completion of the program, but the extent to which these 
influenced FMS improvements on their own is unknown.  It is recommended that further 
studies examine the individual influence of these strategies (rewards, stickers, prizes) on 
the retention rate and FMS improvement levels. 
 
5.6.5 Use of Accelerometers to measure PA levels  
In order to gather a more accurate account of PA levels, future studies should 





BMI values derived from height and weight are unable to differentiate between lean mass 
and fat mass, so further studies should focus on more accurate measurements of body 
composition such as skinfold measurements or DEXA scans.  Availability of funding and 
time constraints influenced the decision to use BMI values and the PAQ-C.   
A longitudinal study is recommended to assess if the gains from instruction were 
maintained over time.  Future research should aim to track children receiving such 



















































6.1  Conclusion 
 
The results of this study have highlighted the fact that FMS levels of this particular 
Irish cohort are well below what they should be when compared to the TGMD-2 norms 
both at baseline and following an 11 week intervention.    
That said, the key findings of this study demonstrate that a circuit style 
intervention in an appropriate and fun environment (community based setting) using a 
rewards system to enhance quality learning can bring about significant gains in FMS in a 
short period (1 session per week; 600 minutes) and that these gains can be retained 
following a period of no instruction.  The overall aim of this study was to enhance FMS 
levels in a short period of time and this intervention has succeeded in doing so.  
The use of appropriate activities, verbal cues by the coaches at every session as 
well as the assessing of participants’ ability to recall the verbal cues for each skill is 
thought to be a contributing factor in these significant improvements.  The same can be 
said for the rewards system that was used on a weekly basis (stickers, sports prizes etc.).  
The high retention rate (only 12% dropout) meant that children enjoyed participating in 
the 11 week programme.  The establishment of the fun learning environment where the 
focus was on effort rather than ability ensured the majority of children returned each week 
and invested in the learning process.  Parental/community support played a vital role in 
the high retention rate of the programme.  Having a large network of people working 
together to achieve the common goal of improving FMS regardless of the sport they are 
involved in helped create and implement a successful programme.  
It can also be concluded that the design of this intervention (circuit style, verbal 
cues, rewards system, fun environment) led to its success and the significant 





much of a role each of these components played in these improvements, but it is thought 
that collectively they played a major role in bringing about positive change in the 
performance of FMS.  The contribution of each of these components in an FMS 
intervention individually rather than collectively warrants further analysis/study.     
Gaining FMS proficiency is said to have a positive impact on PA levels as children 
move into adulthood (Lloyd et al. 2014; Barnett et al. 2008; Okely et al., 2011; Stodden 
et al., 2008).  Ideally, if this type of community based intervention were to be run in 
conjunction with a school PE programme, starting at an earlier age, over a longer period 
of time, it is possible to improve FMS levels.  
The option of providing professional development and practical resources for 
primary school teachers and sports coaches are essential for the correct delivery of an 
intervention like this and must not be ignored.  The coaching manual with instructions 
for each activity as well as appropriate verbal cues for each skill, the common errors and 
fixes used in this particular intervention could be provided to all teachers/coaches in 
primary schools/sports clubs to help them deliver the programme properly and effectively 
in collaboration with each other and thus improve FMS levels within a community and 
nationwide.    
  It is also important to note that as was expected, boys outperformed girls in object 
control skills throughout the intervention, but girls demonstrated greater gains than boys 
following the intervention.  One possible reason for girls showing greater improvement 
in object control may be due to the exposure they have had to object control skill level 
they are at prior to the intervention.  Their lower baseline levels may have provided a 
greater window of opportunity for them to improve.  The structure of the sessions and the 
difficulty of task for object control activities may have unintentionally been more suited 





to what is known as a “ceiling effect” whereby the object control activities that the boys 
were exposed to may not have sufficiently challenged them and as a result a limited 
amount of skill learning occurred.  |Future interventions must ensure that if discrepancies 
in skill level are found between boys and girls at baseline, then developmentally 
appropriate activities must be incorporated to maximize the learning environment for 
both.  That said, both boys and girls retained their skill levels following 5 months of no 
practice thereby demonstrating that even though boys may have experienced a ceiling 
effect the learning that did occur was meaningful.  
Gender separate practices are required to allow girls more exposure to object 
control skills in an appropriate environment thus providing them with a better chance of 
improving and eventually becoming proficient as well as ensure that boys are sufficiently 
challenged to bring about skill improvements.  Motor development theories have stressed 
the importance of an appropriate learning environment to bring about change in skill 
levels and future interventions should be mindful of these theories as well as the results 
of this research and should aim to tailor the sessions accordingly.    
 
6.2  Implications for Practice 
 
6.2.1 Provision of an FMS Coaching Pack for all Primary Teachers in schools and 
Sports Coaches (of 7-12 years) in clubs 
 The design of this intervention helped to bring about the successful improvement 
in FMS in a short period of time.  In order to go one step further and enhance FMS levels 
in primary school children across Ireland, all teachers should be provided with an FMS 
coaching pack (appropriate activities, circuit style, verbal cues, common errors, common 





FMS levels that are currently low.  The coaching pack should provide instructions, 
timings, equipment, groupings, layout and teaching cues for each activity, which would 
be easy for teachers to follow and allow children to improve their FMS under the guidance 
of their teacher.  If the same programme is provided to the sports coaches in the local 
clubs then schools and sports clubs could work together to achieve a common goal.  This 
will benefit everyone and lead to more healthy individuals in the future.   
       
6.2.2  Increase amount of time spent in PE 
This study has highlighted that FMS levels are not what they should be for 7-12 
years olds when compared to TGMD-2 norms and, in light of the poor FMS levels 
achieved on a national level in the studies of Bolger et al. (2018a; 2018b) and Kelly et al. 
(2018), particular attention may need to be paid to the relatively low amount of time spent 
in PE class in Irish primary schools.  Irish children spend less time in PE than their USA 
and European counterparts, receiving on average only 46 minutes per week.  The average 
weekly time allocated to PE across Europe is 109 minutes (European 
Commission/EACE/Eurydice, 2013) and in the US it is recommended that 5-10 year olds 
be exposed to a minimum of 150 minutes of instructional PE per week (National 
Association for Sport and Physical Activity, 1997).  Woods et al. (2010) reported that 
only 35% of primary pupils are allocated the recommended minutes of PE per week and 
MacPhail and Halbert (2005) observed similar findings.  
This limited level of exposure to physical activity in comparison to other 
European and American children puts Irish children at an immediate disadvantage and 
limits their development of basic FMS which are said to be the building blocks for 
participation in many physical activities (Gallahue and Ozmun, 2006).  Once these skills 





An increase in the amount of time spent in PE class in Irish primary schools would 
provide Irish children with a greater chance of achieving FMS mastery at the appropriate 
age level.  Kemper (2000) encouraged the introduction of daily PE lessons with an 
emphasis on physical skill development as well as motivating children to be active in 
their free time.  Foulkes et al. (2015) encouraged interventions to be conducted between 
the ages of 5 and 10 years as competency levels are said to rapidly increase during this 
time and several international studies have recommended interventions at an earlier age 
(Hardy et al., 2010, 2012; Zask et al., 2010; Bryant et al., 2014a, 2014b; Lloyd et al., 
2014; Logan et al., 2011; Riethmuller et al., 2009).   
This particular study demonstrated significant improvements after only 11 weeks 
of intervention, so a greater amount of time allocated to PE in primary schools with a 
developmentally appropriate FMS program focusing on the 5-10 year age group has the 
potential to hugely improve FMS levels among Irish children.  
 
6.2.3  Professional Development for Primary school teachers 
In order to enhance the education of FMS in primary schools, further training 
would be required to help primary school teachers confidently and competently deliver 
effective FMS programmes like the one used in this study.  A generalist teacher delivers 
PE in Irish primary schools but has limited training in PE either having undertaken a 
single module in their teacher-training programme or attended a PE in-service.  Woods 
et al. (2010) emphasized the fact that primary school teachers receive insufficient time 
within their teacher-training programme to adequately prepare them to teach PE.  This 
was highlighted by the studies of Hardman (2007), Connor (2003) and Broderick (2000).  





educational knowledge of FMS, something which Logan et al. (2011) stated was essential 
for the effectiveness of an intervention. 
  
6.3  Further Recommendations 
 
6.3.1 Longitudinal Studies  
There is a need for more longitudinal studies on the FMS levels of Irish children 
starting from an earlier age and tracking right through to adulthood.  This type of research 
would help establish the actual amount of time Irish children practice FMS 
(school/community/home) and whether this correlates with their actual FMS proficiency 
levels at various age levels.  This information would help provide valuable data on why 
FMS levels are lower than they should be and based on the data gathered could provide 
guidelines on how to improve these levels and at what age to do so.  
The development of an intervention that focuses on practicing all 12 skills used in 
the TGMD-2 at each of the practice sessions rather than only the 8 skills practiced in this 
intervention should be explored.  This would potentially provide greater knowledge on 
the impact of task time assigned to each skill and whether or not this correlates with 
improvements in that particular skill.  It has the potential to highlight which skills require 
more practice.  Few studies have investigated the relationship of balance with other FMS 
(Rudd et al., 2015), and so further research incorporating a balance/stability subset 
alongside object control and locomotor subsets would provide even greater understanding 
of movement skills/development.  A new assessment battery, TGMD-3 measure now 
includes a balance subset and so comparisons with other studies can be made.  Research 
on the ability of trained local instructors to deliver an FMS programme instead of experts 





6.3.2 Increase time spent on coach education 
Given the improvement in FMS levels in just 11 weeks, further research should 
focus on the impact that increased time spent coaching the coaches would have on FMS 
levels.  Providing coaches with greater opportunities to observe FMS from the most basic 
to the most advanced level should lead to a better delivery of the overall programme.  The 
more familiar coaches are with the common errors in each skill (visually) the greater their 
ability to provide appropriate feedback (fixes) to negate these errors either within that 
same training session or in the weeks following.  Greater exposure to FMS performance 
and the activities that use these skills should also provide coaches with the knowledge to 
increase or decrease task difficulty.   
In doing so, all participants could potentially be challenged at their own level more 
often.  Increased coach education on the breakdown of each skill and the AALC session 
plans would also provide greater consistency among coaches and thus enhance 
participants’ ability to develop mastery.  Coach education sessions could also provide a 
forum for coaches to discuss how their coaching is progressing and potentially learn from 
each other. 
 
6.3.3 Continuous Monitoring of children in Primary Schools 
Children should be assessed on FMS, BMI and PA levels at regular time points in 
primary school.  Barnett et al. (2008) stated that MS development should be a key strategy 
to ensure children remain physically active across their lifespan with Stodden et al. (2008) 
a strong advocate of the inverse relationship between FMS and PA.  These continuous 
assessments (FMS, BMI and PA) would highlight potential deficiencies amongst children 
and allow for strategies to be put in place to improve performance.  Encouraging children 





use of interactive fitness/movement apps has the potential to further enhance FMS 
proficiency levels. 
Anthropometric measurements (for the purposes of BMI classification) and the 
monitoring of PA levels in addition to the FMS assessment would provide valuable 
information on current levels.  It would also provide a greater insight into the overall 
overweight/obesity levels among Irish children, which would guide the shape of future 
programs.  Interventions could be tailored to suit the needs of the individual and these 
sessions could be administered in an after school or community based setting.  Regular 
practice sessions designed to enhance FMS lead to greater levels of PA participation 
(Lloyd et al., 2014; Lima et al., 2016; Barnett et al., 2008; Haga, 2008; Jaakkola and 
Washington, 2013).  This approach may also reduce the drop out rates that are evident as 
a result of limited skill level in FMS (Stodden et al., 2008).  
 
6.3.4  Gender separate sessions 
Based on the results of this study, with boys outperforming girls in object control 
skill and girls demonstrating greater gains in object control following the intervention, 
the inclusion of separate FMS sessions should be offered to girls and boys (Bryant et al., 
2014; Okely and Booth, 2004; Vandaele et al., 2011).  This gender separate structure 
would provide a greater avenue for girls to enhance their object control skills and achieve 
a higher level of mastery.  This would also allow for participation in a greater variety of 
object control based games and reduce the level of attrition often observed in PA as girls 
age (Stodden et al., 2008).  Girls often have fewer experiences in the 
development/practice of object control skills due to the activities they participate in, or 
the games they are exposed to (Okely et al., 2001; Wrotniak et al., 2006; Vandaele et al., 





This particular cohort did not show any significant differences in locomotor scores 
between boys and girls, but boys may need to be provided with more opportunities to 
practice locomotor skills based on the studies conducted by Wrotniak et al. (2006) and 
Hardy et al. (2009).  Future research should aim to develop pedagogically sound methods 
that would lessen the performance differences between boys and girls as suggested by 
Bardid et al. (2016); McKenzie et al. (1998); Goodway et al. (2003); Zask et al. (2012) 
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Participant Information Sheet  
 
To examine the relationship between Fundamental Movement Skills (FMS) and participation 
levels in sport and physical activity of children and adolescents 
INTRODUCTION: 
You are being invited to participate in this study.  
In order to decide whether you do or do not want to participate in this study, you need to fully 
understand the risks and benefits to allow you make an informed decision 
AIMS OF THE STUDY: 
Fundamental movement skills (FMS) such as running, jumping, throwing and catching etc. are 
thought to be an important part of learning to move well. In this study we want to assess some of 
your fundamental movement skills and following this assessment we would like to run a 12 week 
training programme to further improve how you move. Then we would like to assess you again 
and see what gains you have made. 
THE PROCEDURE 
This research will look at your FMS skills. You will have 2 trials at each of 12 FMS skills. This 
should not take any longer than 45 minutes to complete.  The testing of all FMS skills will be 
videoed in order to gather more precise results. Video recording of all participants will be carried 
out during the pre-test (test 1), post-test (test 2) sessions as well as during the mini testing practice 
sessions. 
BENEFITS AND RISKS 
You will not be allowed to partake in this study if you meet any of the criteria for contra-indication 
for exercise testing as laid out in the Medical Pre-test Questionnaire. Certain risks comparable to 
those normally experienced during fitness testing may occur. These could include muscle, tendon 
or ligament soreness. Every effort will be made to minimize these risks by evaluation of 






Your anonymity is assured as each player will be assigned a unique code known only to the 
Principal Investigator (Mark Campbell). Your participation is entirely voluntary and you are free 
to withdraw from the study at any time and for your data not to be retained. All subject information 
gathered during the study will be stored on password protected data files accessible only to those 
conducting the study. The names of participants will not be used in any of the written reports. 
Individual test scores will only be released to you if you so wish to have them. The video footage 
captured on all participants will only be used for this particular research study and will be deleted 
once the study has been completed.  All participants will remain anonymous throughout the video 
recording procedure. 
 
What if I have more questions or do not understand something? 
Please feel free to ask any questions or for further information see contact details below. 
 
Contact details 
Dr. Mark Campbell 
Email: Mark.Campbell@ul.ie 
Phone No.: (061) 234944 
Yours sincerely, 
______________                                                                 
Dr Mark Campbell,  
PESS Department 
University of Limerick 
061-234944 
This research study has received Ethics approval from the Education and Health Sciences 
Research Ethics Committee (quote approval number).  If you have any concerns about this 
study and wish to contact someone independent you may contact: 
Chairman Education and Health Sciences Research Ethics Committee 
EHS Faculty Office 
University of Limerick 
Tel (061) 234101 











As outlined in the participant information sheet the current study will assess my fundamental 
movement skills and have me training FMS for 12 weeks of 1 hour a week in my local sports hall. 
Please read the following statements before signing the consent form. 
• I have read and understood the participant information sheet  
• I understand what the project is about, and what the results will be used for. 
• I have completed the pre-test questionnaire. 
• I am fully aware of all of the procedures involving myself, and of any risks and benefits 
associated with the study. 
• I know that my participation is voluntary and that I can withdraw from the project at any stage 
without giving any reason. 
• I am aware that my results will be kept confidential and will only be seen by Myself, Those 
Conducting the study, my parents/guardians. 
• I am aware that I will be video recorded over the course of this study and that the video footage 
will not be used for any purposes other than for this particular research  















Researcher (Name)    __________________________________________________________ 




































Dear Parent/ Guardian, 
 
We ask your permission to allow your son or daughter to participate in a study conducted 
by the University of Limerick looking at the fundamental movement skills (FMS) or your 
child. 
PURPOSE & AIMS: 
 
The study aims to assess your childs FMS and then it is planned to roll out a 12 week 
training programme targeting FMS improvement. At the end of these 12 weeks we would 
like to assess your childs FMS again and quantify the gains made. 
 
TESTING 
The testing procedure will take approximately 30 minutes on 2 occasions and there will 
be an additional 12 ‘training sessions’ at your local sports hall that will be 60 minutes in 
duration every week for 12 weeks. The 2 assessments will include a battery of tests of 4 
FMS tests. These, for the most part, are non-evasive and should be familiar to your child. 
The exercises performed on the days will be locomotor and balance type skills. 
 
RISKS and BENEFITS 
While every effort will be made to ensure that the study is conducted in a safe and 
controlled manner, certain risks comparable to those normally experienced during fitness 
testing may occur. These could include muscle, tendon or ligament soreness. We will 
endeavour to minimize the risk to your child by evaluating preliminary information 
relating to your son's health and fitness by careful observation during testing. All those 
conducting the study are members of the University of Limerick and are fully experienced 
in administering the tests listed above. All testers must also abide by the University of 
Limerick’s Child Protection Guidelines. 
 
SECURITY and CONFIDENCIALITY   
Your child’s anonymity is assured through application of individual player identification 
codes pertaining to any sensitive data. Their participation is voluntary and they are free 
to withdraw from the experiment at any time. All subject information gathered during the 





the study. The names of participants and schools will not be used in any of the written 
reports. Individual test scores will only be released to your child or you if you so wish. 
 
What if I have more questions or do not understand something? 
Please feel free to ask any questions or for further information see contact details below. 
Contact details 
Dr. Mark Campbell 
Email: Mark.Campbell@ul.ie 




______________                                                                 
Dr Mark Campbell,  
PESS Department 
University of Limerick 
061-234944 
 
This research study has received Ethics approval from the Education and Health 
Sciences Research Ethics Committee (quote approval number).  If you have any 
concerns about this study and wish to contact someone independent you may 
contact: 
Chairman Education and Health Sciences Research Ethics Committee 
EHS Faculty Office 
University of Limerick 
Tel (061) 234101 

















Parental/ Guardian Consent 
 
 
Please read the following statements before signing the consent form. 
• I have read and understood the Parental Information Sheet. 
• I understand what the project is about, and what the results will be used for. 
• I am fully aware of all of the procedures involving my child, and of any risks and 
benefits associated with the study. 
• I know that my Son’s participation is voluntary and that I/they can withdraw from the 
project at any stage without giving any reason. 
• I am aware that my child’s results will only be visible to Me, My Child and Those 
Conducting the study. 
I give consent to allow my child to participate in this study. 
 





For University of Limerick Use 
 



















Department of Physical Education & Sport Sciences 
 
Completed by a Parent/Guardian of Child 
 
NAME OF CHILD 
……………………………………………………………………………. 
CHILD DATE OF BIRTH ……………………………  
CHILD’S AGE: ………………. 
As your child is to be a participant in this project, would you please complete the 
following physical activity readiness questionnaire for your child.  
Please tick appropriate box 
Has the test procedure(s) that your child will participate in been fully  YES NO 
explained to you?                 
 
Any information contained herein will be treated as confidential 
1. Has your doctor ever said that your child has a heart 
condition and that your child should only do physical 
activity recommended by a doctor? 
          
 
2. Does your child ever experience chest pain during 
physical activity? 
          
   
3. Does your child ever lose balance because of 
dizziness or do they ever lose consciousness? 
          
 
4. Does your child have a bone or joint problem that 
could be made worse by a change in their physical 
activity participation? 






5. Does your child have uncontrolled asthma (i.e. asthma 
that is not easily controlled by an inhaler? 
         
 
6. Is your doctor currently prescribing any medication 
for your child’s blood pressure or a heart condition? 
 
          
 
7. Do you know of any other reasons why your child 
should not undergo physical activity?  This might 
include diabetes, a recent injury, or serious illness. 
          
 
If you have answered NO to all questions then you can be reasonably sure that your 
child can take part in the physical activity requirement of this project.  
 
I  ………………………………. declare that the above information is correct at the 
time of completing this questionnaire on date ……/……/……. 
 
Please note: If your child’s health changes so that you can answer YES to any of the 
above questions, notify the investigators and consult with your doctor regarding the 





If you answered YES to one or more questions: 
 
Talk to your doctor in person discussing with him/her those questions you answered 
yes. 
 
Ask your doctor if your child is able to participate in the physical activity requirements 
of the project. 
 
Doctor’s Name…. ………………………………. Date ………………………….. 
 
Doctor’s Signature ………………………………. 
______________________________________________________________________
_____________ 














































































Intro Components: 5 - 6 years Fine Tuning: 8 - 9 years
 
1. Lands on ball of the foot 
2. Non-support knee bends at least 90 degrees during the recovery phase
3. High knee lift (thigh almost parallel to the ground)
4. Head and trunk stable. Eyes focused forward
5. Elbows bent at 90 degrees
6. Arms drive forward and back in opposition to the legs




The sprint run is a locomotor skill characterised by a brief period where both feet are simultaneously off the ground
(called the flight phase). The ability to perform a sprint run is fundamental to many games, sports and everyday
activities. Examples include sprinting in athletics, a fast break in soccer or hockey, running to bases in softball and
tee-ball or even just running for a bus, which can be performed better with a proficient running technique. A
proficient running technique can improve speed and endurance, which in turn may also enhance health-related
fitness by improving cardiorespiratory endurance.
1 4 5 6 2 3
1. Lands on ball of the foot.
2. Non-support knee bends at least 90 degrees during the recovery phase.
3. High knee lift (thigh almost parallel to the ground).
4. Head and trunk stable, eyes focused forward.
5. Elbows bent at 90 degrees.
6. Arms drive forward and back in opposition to the legs.
(Introductory components marked in bold)
Important considerations
Children are ready to demonstrate proficiently the introductory components of the sprint run by the end of
Kindergarten and the fine-tuning components by the end of Year 3. Most children display proficient running
patterns by the time they enter Kindergarten.
Developing runners may hold their elbows high for protection, in case they fall. This limits their ability to drive
their arms forward and backward in opposition to the legs. These children should not be observed as proficiently
demonstrating component 6. It is important for children to practise running as fast as possible when learning the
sprint run so that all components can be evident. If young children are having difficulty coordinating running, it
may be beneficial to focus on improving their balance (static then dynamic) and leg strength first.
Skill components
Focus: Sprint Run
DEVELOPING FUNDAMENTAL MOVEMENT SKILLS
FOUNDATION STAGE • PHYSICAL DEVELOPMENT
CONTEXTS FOR LEARNING
Pupils will be able to:
• Run over short distances in a straight line;
• Demonstrate a change of pace between walking and running; and
• Respond appropriately to the instructions “On your marks, 
get set, Go!”.
INTRODUCTORY ACTIVITY
Introduction to ready, set, go/on your marks, get set, go!
Running and stopping activities.
Play game of  ‘Statues’ – run, stop, make a shape!
SKILLS PRACTICE
Run on the spot with high knees.
March around hall with high knees – hold hands at waist height and 
make knees come up to hands as they march.
Introduce a start line and “on your marks, get set, go!”
Teach importance of head and trunk being stable – keep eyes 
focused forward – practise running looking ahead, eg, at curtain, 
picture, tr e, etc.
DEVELOPMENT (simple/mini game)
Race against a partner over a short run, eg, 10m or winner is f rst to 
sit in a hoop.
In groups of six. Give each person a number one to six. 
In relay lines, numb r one runs t  cone and back – then number two 
ru s etc.
Use hand touches i , right hand to right hand touches before next 
person can run. Use on your marks, Get Set, Go! command.
COOL DOWN
Show me a wide shap , atall shape, a tuckedshape.Repea .
Show me a tall, thin shape.
Show me a f at shape on the ground.
When gently tapped on the shoulder, line up.
EVALUATION
TEACHING POINTS
Safe use of space.
Listening skills.
Spacial awareness.
Listen to teacher’s instructions.
Lift your knees!
Head up so you can see where you are going.
Run along a line.
Keep looking at the …





Ru  with high knees.
Head up – look at marker or at your team.
Finish is when all team are sitting.
E courage stretching at end of lesson.
Hold stretches for count of f ve – ten seconds.
RESOURCES
Hoops – one between two. 
Four cones, one of each colour for team event.
‘SPRINT RUN’ cue card.
Activity: A hletic       Unit of Work: Sprint Run



























Vertical Jump  Intro Components: 8 - 9 years
 
1. Eyes focused forward or upward throughout the jump
2. Crouch with knees bent & arms behind the body
3. Forceful forward & upward swing of the arms
4. Legs straighten to take off and straighten fully as body takes to the air
5. Land on balls of feet and bends knees to absorb landing 




The vertical jump is a locomotor skill that involves being able to jump as high as possible. It is the basis for jumps
used in gymnastics, some forms of dance and a range of sports, such as basketball, volleyball and Australian Rules
Football. It is similar to the standing broad jump in terms of its phases, components and preparation and landing.
Because the vertical jump is related to a wider range of sports, games and physical activities, it is considered to be
a more fundamental movement skill than the standing broad jump.
Skill components
1 2 3 4 5 6
1. Eyes focused forward or upward throughout the jump.
2. Crouches with knees bent and arms behind the body.
3. Forceful forward and upward swing of the arms.
4. Legs straighten in the air.
5. Lands on balls of the feet and bends knees to absorb landing.
6. Controlled landing with no more than one step in any direction.
(Introductory components marked in bold)
Important considerations
Children are ready to demonstrate proficiently the introductory components of the vertical jump by the end of
Year 3. Components 3 and 4 are usually the last to develop and may take a longer period of time to develop for
some students.
A good crouch (component 2) is a prerequisite to components 3 and 4. It is important when students are learning
the skill to practise jumping as high as possible, in order to have enough momentum to move through the take-off,
flight and landing phases.
In order for a student to demonstrate component 6 proficiently, components 3 and 4 must also be present. Younger
students may not have a problem controlling their landing (component 6) because of the small amount of force
they produce. However, once growth and development begin, more force can be produced during the jump and
students will subsequently have more force to control on landing.
Focus: Jump for Height
DEVELOPING FUNDAMENTAL MOVEMENT SKILLS
FOUNDATION STAGE • PHYSICAL DEVELOPMENT
Our teacher has been 
showing us how to jump 
up really high.  
She says we need to 
practise it at home so we 
can jump higher than she 
can!
Home Learning Links
You need to help me practise how to jump high. 
Please check that I’m doing everything right.
When I’m getting ready:
• Are my arms reaching out behind my body?
• Are my ankles, knees and hips bent?
• Is my head up and my body straight?
When I’m jumping:
• Do my arms swing forward and up?
• Do my legs straighten out?
When I land:
• Do my ankles, knees and hips bend?
• Do I land on both feet?



















Intro Components: 6 - 7 yrs Fine Tuning: 9 - 10 yrs
1. Support leg bends on landing, then straightens to push off
2. Takes off and lands on the ball of the foot
3. Swing leg bends and moves in rhythm with the support leg
4. Head stable, eyes focused forward throughout the jump




Hopping is a continuous rhythmical locomotor skill, characterised by taking off and landing on the same foot. It is
used in many dance forms, in athletics in the triple jump and in many playground games, such as hopscotch. It is
a good indicator of being able to maintain balance while moving, which is often referred to as dynamic balance.
1 2 3 5 1 2 3 4
1. Support leg bends on landing, then straightens to push off.
2. Lands and pushes off on the ball of the foot.
3. Non-supp rt leg be t and swings in r ythm with the support leg.
4. Head stable, eyes focused forward throughout the jump.
5. Arms bent and swing forward as support leg pushes off.
(Introductory components marked in bold)
Skill components
Important considerations
Children are ready to develop the introductory components of the hop by the end of  Year 1 and the fine-tuning
components by the end of  Year 4. Hopping is a more developmentally advanced skill than jumping, as a higher
level of dynamic balance and strength is required, and it is a continuous skill, performed on only one leg. Between
the ages of five and seven, children show marked improvement in speed, control and technique. Students should
initially be taught to hop normally and rhythmically before you emphasise speed, distance or height.
Hopping is very fatiguing, so ensure that opportunities for practice are short and intermixed with other activities.
This gives the students a chance to recover adequately between practice sessions.
Focus: Hop
DEVELOPING FUNDAMENTAL MOVEMENT SKILLS
FOUNDATION STAGE • PHYSICAL DEVELOPMENT
Sample PE unit of work
This series of lessons is adapted from materials used in one of the pilot schools.    
It includes sample lessons and may be used as a guide.
REMEMBER TO PLAN AND PROVIDE OPPORTUNITIES FOR INCLUSION
The children will:
• Understand how to listen to and follow simple instructions/rules;
• Know how to use a variety of equipment /resources;
• Understand and use the skills required to complete a simple task;
• Recognise the importance of working individually, in pairs or in small groups;
• Know how to move safely and conf dently;
• Observe, describe and copy what others are doing; and
• Talk about what they are doing using a range of appropriate movement 
vocabulary.
SUGGESTED LEARNING INTENTIONS 
Some of the activities and graphics within the PE lessons have been 
















Intro components (5-6 years) Fine tuning (9-10 years) 
1. Eyes focused on target area throughout the throw
2. Stands side on to target area
3. Throwing arm moves in a downward and backward 
arc
4. Steps towards target area with foot opposite throwing 
arm
5. Hips then shoulders rotate forward
6. Throwing arm follows through, down and across the 




The overarm throw is a manipulative skill frequently used in many sports, such as cricket, softball and baseball.
The action is also used in athletics with the javelin, with the overhead serve and smash in tennis, volleyball and
badminton and passes in netball and basketball.
Skill components
1 2 3 4 5
1. Eyes focused on target area throughout the throw.
2. Stands side-on to target area.
3. Throwing arm moves in a downward and backward arc.
4. Steps towards target area with foot opposite throwing arm.
5. Hips then shoulders rotate forward.
6. Throwing arm follows through, down and acros  the body.
(Introductory components marked in bold)
 5 6
Important considerations
Children are ready to demonstrate proficiently the introductory components of the overarm throw by the end of
Year 1 and the fine-tuning components by the end of  Year 4.
Objects need to be thrown with force, so that components 3, 5 and 6 will develop. For this reason, it is not
recommended to teach throwing and catching together, especially if students are working with partners. Immature
techniques can be seen in students who have not had the opportunity to throw frequently and hard when learning
the skill. To minimise the danger of objects thrown with force, use bean bags, scrunched up paper, soft foam balls
or scarves.
The objects used for throwing need to be of a size which allows them to be comfortably grasped in the individual’s
fingers (not the palm of the hand). If the object is too large it will force the student to resort to an immature
throwing technique. If students are having problems balancing when throwing, instruct them to raise their non-
throwing arm and point it to the target area.
When focusing on specific components of the throw, ensure that the whole movement is practised. Any pause or
breaks in the sequence will cause speed to be lost. Even the follow-through greatly determines the speed of the
throw.




The overarm throw is a manipulative skill frequently used in many sports, such as cricket, softball and baseball.
The action is also used in athletics with the javelin, with the overhead serve and smash in tennis, volleyball and
badminton and passes in netball and basketball.
Skill components
1 2 3 4 5
1. Eyes focused on target area throughout the throw.
2. Stands side-on to target area.
3. Throwing arm oves in a do r  and backward arc.
4. Steps towards target area wit  t pposite throwing arm.
5. Hips then shoulders rotate for r .
6. Throwing arm follows through, down and across the body.
(Introductory components marked in bold)
 5 6
Important considerations
Children are ready to demonstrate proficiently the introductory components of the overarm throw by the end of
Year 1 and the fine-tuning components by t e end of  Year 4.
Objects need to be thrown with force, so that components 3, 5 and 6 will develop. For this reason, it is not
recommended to teach throwing and catching together, especially if students are working with partners. Immature
techniques can be seen in students who have not had the opportunity to throw frequently and hard when learning
the skill.To minimise the da er of obj cts thro n with force, use an bags, scrunched up paper, soft foam balls
or scarves.
The objects used for throwing need to be of a size which allows them to be comfortably grasped in the individual’s
fingers (not the palm of the hand). If the object is too large it will force the student to resort to an immature
throwing technique. If students are having problems balancing when throwing, instruct them to raise their non-
throwing arm and point it to the target area.
When focusing on specific components of the throw, ensure that the whole movement is practised. Any pause or
breaks in the sequence will cause speed to be lost. Even the follow-through greatly determines the speed of the
throw.













1. ___ Non-throwing shoulder f aces the target  
2. ___ Elbow high  
3. ___ Step in opposi tion 






















Intro components (5-6 years) Fine tuning (8-9 years) 
1. Feet move to place body in line with the ball
2. Eyes focused on the ball
3. Hands reach out to meet the ball 
4. Hands adjust to path and size of ball
5. Fingers soft and slightly cupped 
6. Caught in the hands only 
7. Hand and finger closure well timed




Catching is a manipulative skill that involves being able to absorb and control the force of an object with a part of
the body, preferably the hands. The ability to catch proficiently is important to most sports and games that involve
an object, for example, cricket, football codes, netball, basketball, rhythmic gymnastics and playground games.
Skill component
1 2 3 4 5 6
1. Eyes focused on the object throughout the catch.
2. Feet move to place the body in line with the object.
3. Hands move to meet the object.
4. Hands and fingers relaxed and slightly cupped to catch the object.
5. Catches and controls the object with hands only (well-timed closure).
6. Elbows bend to absorb the force of the object.
(Introductory components marked in bold)
Important considerations
Children are ready to demonstrate proficiently the introductory components of the catch by the end of  Kindergarten
and the fine-tuning components by the end of  Year 3.
It is strongly recommended that, when introducing the catch in PDHPE and sport, small objects are used.
Learning to catch using a big object and then progressing to a smaller object may be detrimental to the development
of a proficient catching technique. This is because it encourages the use of the chest and arms to help trap the
object. This may be difficult to change at a later stage. Furthermore, it has been shown that children catch smaller
balls better than larger balls.
Research suggests that it takes, on average, five years for a child to progress to proficiency in this skill, irrespective
of gender. Differences in proficiency levels of boys and girls are due to environmental factors, such as lack of
opportunities to practise and lack of exposure to activities which include the catch.
Focus: Catch
DEVELOPING FUNDAMENTAL MOVEMENT SKILLS
FOUNDATION STAGE • PHYSICAL DEVELOPMENT
CONTEXTS FOR LEARNING
Pupils will be able to:
• Throw, bounce and catch a ball with two hands;
• Throw a ball to a partner; and
• Catch a ball from a partner.
INTRODUCTORY ACTIVITY   
The ‘Beans’ Game (as in Lesson 3).  Teacher calls out the following 
commands and pupils respond appropriately:
‘Runner beans’ – run in and out of all the spaces.
‘Jelly Beans’ – wobble/shake whole body on the spot.
‘Frozen Beans’ – pupils freeze.
‘Baked Beans’ – lie down on ground as if ‘baked in the sun’.
SKILLS PRACTICE 
Collect a beach ball, each from appropriate colour corner.
Sit on the f oor, legs astride. Can you touch the f oor all around you 
with your ball? Hold it up high, far from your body, out to the side, 
behind you.
Still sitting, can you let the ball bounce and catch it?
Stand on the spot, practise throwing the ball and catching it.
Begin practice on the spot, then begin to travel by walking and try to 
throw and catch the ball.
DEVELOPMENT (simple/mini game)
Station 1 (half of class)
In pairs – one ball between two.
Stand three steps apart.  One person throws the ball, partner catches 
ball and then throws ball back.
If too e sy, mov  further apart from eac  ot er.
How many passes can you do before teacher gives signal.
Receive a thrown ball and catch it.
Station 2 (half of class)
Collect a hoop each. Bounce ball into hoop and catch. 
Can you move around hoop as you bounce and catch?
COOL DOWN
Throw up a ball, let it bounce and catch it.  Stand on the spot and 
practise.
EVALUATION
Activity: Games      Unit of Work: Handlin  – Balls
Lesson 5      Year 1
TEACHING POINTS
Revise the various ‘beans’ with the pupils.
Change actions frequently.
Encourage quiet feet and good spacing.
Vary the height of the throw.
Watch the ball.
Hands out, ready to catch the ball with two 
hands.
Use of wall area to throw and catch for more 
able pupils.
Use of ‘CATCH’ cue card.
Partner has hands out ready to catch ball.  
“Clap ball” and pull into tummy.
Watch ball as it comes towards you.
Bounce and catch the ball with two hands. 
Keep eyes on ball.






DEVELOPING FUNDAMENTAL MOVEMENT SKILLS
FOUNDATION STAGE • PHYSICAL DEVELOPMENT
We are learning how to catch at school.  
This is what we really need to do to become good catchers.
1. Watch the ball.
2. Get your hands ready.
3. Hold e ball tightly in your hands.
Please help me to catch at home and 
watch if I’m doing it properly!
Draw some of the things you caught at home
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AALC – Session 2 
 

















































6 mins Pass & follow: 
- Throw and catch relay 
- Number 1 has the ball & throws 
to number 2, then follows the ball 
& runs to back of number 2’s line 
- Number 2 passes to number 3 
and then runs to the opposite 
side behind number 3  
- Repeat until all players are back 
at their starting position 
- All players must crouch down 
when back at the start 
Pass & follow Race  
- Children line up in their teams 
- 2 opposite 2 etc. 
- Ball is given to the starting player 
- Points awarded for the team who 




- Same as for gate 
game 
- Run quickly after you 
throw to get to the 
other side  
- Pass from where you 
catch 
 - Vary the 
throwing 
distance 
- Vary the type 
of pass when 
you change 
the distance 
- Change the 
ball 
-  
- One ball per 
group 
- Cones for 
markers 








- 4/5 metres 
apart 
depending 
on the age 















6 mins Piggy in the middle  
- Throwing & catching 
- Emphasis on catching  
- Players stay at cone 
- Defend stays inside the square 
- 1st pass is free 
- If players on outside make 5 
throws without defender touching 
it, they score 1 point & new 
defender goes in 
 
 
- Divide students into their teams 
- Have 1 person in the middle who 
is the defender 
- All the others go stand at a cone 
on the square 
- Defender tries to intercept the 
players on the outside 
- If the ball is dropped or the player 
on the outside drops the ball, the 
defender gets to go to the outside 
and the player who dropped the 










- Be ready to catch all 
the time 
- Hands out in front 
- Reach for the ball  
- One leg in front of the 
other 
- Eyes on the ball 
- Bring ball into you 
after it makes contact 
with the hands 
 Piggy in middle 
squares for 10-
12 years 
-  If only 4 
people per 
group and if 




can get them 






Piggy in middle 
in 3’s for 7-9 
year olds 
- Cones to 
mark out 
squares 
- 5 by 5 
metres 
- Ball/beanba










2 players 3 
metres apart 
with other 
person in the 
middle, trying 









































5 mins  Rob the Nest 
-Emphasis on throwing over a 
distance 
 
- On “Go” player 1 in each team 
runs to the centre, collects a 
ball from the hoop, turns to their 
team & passes ball (egg) to 
player 2 who tries to catch it in 
the basket.  
- Once the ball is in the basket, 
then player 2 puts in down (or 
gives to player 3) and runs into 
the middle to collect the next 
ball, they turn and throw it back 
to player 3 who catches it in the 
basket. 
- This continues with all players 
until all of the balls (eggs) are 
gone from the middle. 
- When this happens, the players 
are allowed to go and rob a ball 
(egg) from one of the other 
teams 
- The team they are taking the 
ball from cannot stop them from 
taking it 
- This continues until one team 
manages to get 7/8 balls in their 
nest 
-3/4 teams 





the middle in a hoop 
- Players line up 
behind each other 










- Points awarded for 
the winning team 
- Throws must be 







- The distance from the nest 
to the middle must be far 
enough, so that the players 
are throwing for distance 
and they are practicing the 
proper technique.  Adjust 
the distance accordingly to 
ensure correct technique is 
being performed 






 - Use tennis balls 
and increase 
the distance 
that players are 
throwing 
- Remove the 
baskets and get 
players to catch 
the ball 
- Use a variety of 
different shaped 
balls in the 
middle hoop  
- Set up area as 
in diagram 
- Each team 






(closer for the 
younger 
group) 
- Place cones at 
each teams 
base/nest 
- Place balls in 
middle hoop 
- Place a hoop 
in front of each 
team base for 















- One or 2 players are “it” 
and can move anywhere 
on the ground 
- All other players find a 
space on their own in the 
area 
- All other players must 
move from hoop to hoop 
- Taggers chase the 
others, who are safe if 
they are inside the hoop 
- Any players not in the 
hoop may be tagged & 
must swap places with 
the tagger 
- Any players who move 
off a rope or hoop onto 
the ground when being 
chased take over as “it” 
- Hoops scattered around the area 
- Choose 1/2 players to be “it” 
 
 
Begin with only 1 
tagger until 
children become 
familiar with the 
game  
- Swing arms and bend 
knees to jump 
- Land in motorcycle 
position with hands on 
handlebars 
- Push your feet away 
from the ground 
- Allow only 1 
child per 
hoop 
- The number 






- 8-10 Hoops 
- Hoops scattered 
around the area, 
close enough 
together to jump 











5mins  Relays 
1. Leap over hurdles 
2. Hopscotch 
3. Frog Jumps  


















- In teams 
- Working to a marked line 
- Half team on one side and half on 
the other 
- Race against other teams  
- Must tag player before you can 
take your turn 
 
1.Leap  
- Try get over hurdles to teammate 
as fast as possible 
 
2.Hopscotch 
- Try hit the spots, 2 feet to 1 foot 
and then run to team mate 
 
3. Frog Jumps 
- Relay race from one side to the 
other. Work in teams 
- Frog jump from one side to the 
other, team mate does the same 
thing on the way back 
- Relay race - points awarded for 
quickest team 
 
3. Horizontal Jump  
- 2 feet to 2 feet jump across to the 
other side using the spots as guides 
- Try to jump as far as possible 

















• Giant steps 
• Run and take off 
• Look straight ahead 
• Bend knee to take off 
• Scissor legs 
• Stretch your arms out  
• Lean into the leap 
• Land softly 
Frog Jump: 
- Crouch down, hands 
touching the ground 
- Push with legs and 
arms and explode 
upward and forward 
- Land softly and repeat 
Horizontal Jump: 
- “Get into Ready 
Position” 
- “Head up Eyes 
Forward 
-  Arms swing behind 
body  
- “Ready to Jump 
- Legs straighten  
- Both feet leave the 
ground together 
- “Arms back ready to 
jump” 
- “Swing & Spring” 
“Reach for the sky” 


























- Yellow hurdles 




- 1 foot on each 
(yellow spot, 
then hop onto 
one foot (red 
spot) 
    







- Cones to mark 






3. Horizontal Jump 
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Time Activity  Organization & Management  Teaching Points Verbal cues Adaptations  
3 mins Warm up Activity: 
(A) Pass follow pass relay 
- Same as last week but this 
time use tennis balls  
- Player 1 in each team 
throws the ball to player 2 
and runs to the end of the 
opposite line 
- Player 2 catches & throws 
the ball to player 3 and runs 
to the opposite line 
- This continues until each 
team has completed 15 
passes 
- As soon as they complete 
15 passes they must all 
crouch down 
- Arrange players in their teams 
behind the start cone  
- Get half of the team to go to the 
finish cone depending on the 
number of people in each team 
- Give player 1 in each team a 





- Low ball -
  “Fingers 
down”     High ball 
- “Fingers up” 
- “Watch the ball” 
- “Get into ready position” 
-“Keep eyes open”   
- “One foot in front of the other”   
“Hands out in front ready to catch”  
- “Soft fingers”     “Big Hands”   “Relax 
the hands” 
- “Reach for ball & catch with two hands” 
- “Move feet so that body is behind the ball” 
- “Squeeze ball to catch it”  
-   “Pull ball into tummy” 
- “Absorb the catch with your body” 
- “Watch ball go into hands” 
- Low ball -  “Fingers down”      High ball 
- “Fingers up”  




- Run half way 
and then throw 
the tennis ball 
- Use tall orange 
cones to catch 
if players are 
finding it too 
difficult to catch 



















6 mins Piggy in the middle  
- Throwing & catching 
- Emphasis on catching  
- Players stay at cone 
- Defender stays inside 
the square 
- 1st pass is free 
- If players on outside 
make 5 throws without 
defender touching it, they 
score 1 point & new 
defender goes in 
 
 
- Divide students into their 
teams 
- Have 1 person in the middle 
who is the defender 
- All the others go stand at a 
cone on the square 
- Defender tries to intercept the 
players on the outside 
- If the ball is dropped or the 
player on the outside drops the 
ball, the defender gets to go to 
the outside and the player who 















- Quick hands 
needed to 
catch and 
pass ball to 
next player 
 Piggy in middle 
squares for 10-
12 years 
-  If only 4 
people per 
group and if 




can get them 






Piggy in middle 
in 3’s for 7-9 
year olds 
- Cones to 
mark out 
squares 
- 5 by 5 
metres 
- Ball/beanba










2 players 3 
metres apart 
with other 
person in the 
middle, trying 












Time Activity  Organization & 
Management  
Teaching Points Verbal cues Adaptations  Equipment 
4 
Mins 
Recap on Leaping  




Recap on Horizontal jumps 
- Practice jumping 2 feet - 2 feet 




- In teams stand at start 
cone 
- Number each person in the 
team 
- Call 1’s to leap over 
obstacles from the start 
cone to the finish cone 
- Then call 2’s to go 
- Then call 3’s until all have 
had a go 
- REPEAT but this time do 







- Leap high over 
obstacles 






- “Bend knee on 
take off” 
- “Scissors legs in 
the air” 
- “Arms out in 
when in the air” 
- “Soft landing” 
Horizontal Jumps  
- “Head up Eyes 
Forward”   
- “Reach down & sweep 
ground with hands 
before exploding 
forward 
-“Swing & Spring”    -  
-“Reach for the sky”  
-“Explode into the air” 
-“Heels off the floor” 
 - “Imagine sticky tape 
around your ankles” 
 “Strong take off” 
“Pick spot on ground & 
jump towards it” 











- Mark area with 
cones  
- Put down 
hurdles/barriers 
approx 4m apart 
for players to 
leap over 
 
(A)  Vertical Jump 





























- Have players move around the 
designated area using a 
specific way of travelling 
(running/skipping/galloping/side
stepping) 
- Have them “leap” over hoops 
if they are in their path 
- If a number is called they must 
get into a hoop with that 
number of people as quickly as 
possible Star jumps for anyone 
not in the correct group  
- Repeat same activity except 
this time do “kangaroo” 
jumps  in and out of the 
hoops (2 feet to 2 feet)  
- Repeat same activity except 
this time ask players to try 




























 “Get into Ready 
Position” 
- “Head up Eyes 
Forward”   
“Swing & Spring”    -  
“Reach for the sky”  
“Heels off the floor” 
 “Land quiet as a 
mouse”  
“Arms back ready to 
jump” 
 “Imagine sticky tape 
around your ankles” 
 “Strong take off” 
 “Lean & reach forward” 
“Pick spot on floor & 
jump towards it” 
  “Bend knees for a soft 
fairy landing" 
Adaptations: 
- Change the 
mode of 
travelling 




















- Scatter hoops, 


















(B) Vertical Jump 
































5 mins (A) Underarm roll through hurdle 
- Player 1 has a ball 
- They must try to roll the ball underhand 
through the hurdle to their teammate on 
the opposite side 
- Allow time for practice 
- Introduce a competition after a few minutes 
- Every time the ball is passed through the 
hurdle successfully, that team earns a 
point  
 
(B) Underarm roll to knock skittles 
- REPEAT same as above but this time have 
all players on each team at their start cone. 
- Place skittles approx 5 m from the start 
cone 
- Players must roll the ball to try to knock the 
skittles 
- The team that knocks all the skittles down 
the fastest is the winner & earns points for 
their team 
- Set up in teams 
behind starting 
cone 
- Get half of the 
team to stand at 
the finish cone 
- Place a tall yellow 
hurdle halfway 
between the start 






• Stand face on to 
direction of 
throw 




• Ball held in front 
of body 
• Steps forward 
with opposite 
foot to throwing 
arm  
• Well timed 
release  
• Follows through 
with straight arm 
• “Step, swing, 
follow through” 
 








- Use a smaller 
hurdle for players 
roll ball through  
Set up: 
- Hurdle for each 
team 
- Tennis ball for 
each team 
- Start and finish 
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Time Activity  Organization & Management  Teaching Points Verbal cues Adaptations  Equipment 
3 
Mins 
(1) Acc/Dec Drill  
- On “Go” player 1 from 
each team leaves the 
start cone with a ball in 
hand 
- They run to TALL cone 
10m ahead as fast as 
possible 
- On reaching the TALL 
cone, pick ball up from 
under the TALL cone 
- Run back to team mate 
(player 2) as fast as 
possible & pass the ball 
to them 
- Player 2 then runs to the 
cone with the ball, places 
the ball under the cone & 
runs back etc etc 
 
Acc/Dec Drill 
- 3 Teams in 3 lines 
- Place TALL cones 10m from 
start cone 





ion Drill  
 1.Arms  
- bent at 90 degrees 
- pump like a train or 
beating a drum 
2.Knees up 
- Like running up stairs 
3.Heels up  
- Touch buttocks 
- Kicking horses 
4. Feet 
- On balls of feet 


















- Lower your body 
as you approach 
the cone  
- Bend knees, 
- Push off the balls 
of your feet, drive 
your arms & legs 
as you turn to 
make your way 




- Increase distance 
- 6 Tall Orange 
cones  











































3 mins Warm up Activity: 
(A) Pass follow pass relay 
- Same as last week but 
this time use tennis balls  
- Player 1 in each team 
throws the ball to player 
2 and runs to the end of 
the opposite line 
- Player 2 catches & 
throws the ball to player 
3 and runs to the 
opposite line 
- This continues until each 
team has completed 15 
passes 
- As soon as they 
complete 15 passes they 
must all crouch down 
- Arrange players in their teams 
behind the start cone  
- Get half of the team to go to 
the finish cone depending on 
the number of people in each 
team 
- Give player 1 in each team a 





- Low ball -
  “Fingers 
down”     High 
ball - “Fingers 
up” 
- “Watch the ball” 
- “Get into ready position” 
-“Keep eyes open”   
- “One foot in front of the other”   
“Hands out in front ready to catch”  
- “Soft fingers”     “Big 
Hands”   “Relax the hands” 
- “Reach for ball & catch with two 
hands” 
- “Move feet so that body is behind the 
ball” 
- “Squeeze ball to catch it”  
-   “Pull ball into tummy” 
- “Absorb the catch with your body” 
- “Watch ball go into hands” 
- Low ball -  “Fingers down”      High 
ball - “Fingers up”  

















- Cones to 
mark start 
and finish 




















6 mins Piggy in the middle  
- Throwing & catching 
- Emphasis on catching  
- Players stay at cone 
- Defender stays inside 
the square 
- 1st pass is free 
- If players on outside 
make 5 throws without 
defender touching it, they 
score 1 point & new 
defender goes in 
 
 
- Divide students into their 
teams 
- Have 1 person in the middle 
who is the defender 
- All the others go stand at a 
cone on the square 
- Defender tries to intercept the 
players on the outside 
- If the ball is dropped or the 
player on the outside drops the 
ball, the defender gets to go to 
the outside and the player who 















- Quick hands 
needed to 
catch and 
pass ball to 
next player 
 Piggy in middle 
squares for 10-
12 years 
-  If only 4 
people per 
group and if 




can get them 






Piggy in middle 
in 3’s for 7-9 
year olds 
- Cones to 
mark out 
squares 
- 5 by 5 
metres 
- Ball/beanba










2 players 3 
metres apart 
with other 
person in the 
middle, trying 






















































5 mins (A) Underarm roll through hurdle 
- Player 1 has a ball 
- They must try to roll the ball underhand 
through the hurdle to their teammate on 
the opposite side 
- Allow time for practice 
- Introduce a competition after a few minutes 
- Everytime the ball is passed through the 
hurdle successfully, that team earns a 
point  
 
(B) Underarm roll to knock skittles 
- REPEAT same as above but this time have 
all players on each team at their start cone. 
- Place skittles approx 5 m from the start 
cone 
- Players must roll the ball to try to knock the 
skittles 
- The team that knocks all the skittles down 
the fastest is the winner & earns points for 
their team 
- Set up in teams 
behind starting 
cone 
- Get half of the 
team to stand at 
the finish cone 
- Place a tall yellow 
hurdle halfway 
between the start 






• Stand face on to 
direction of 
throw 




• Ball held in front 
of body 
• Steps forward 
with opposite 
foot to throwing 
arm  
• Well timed 
release  
• Follows through 
with straight arm 
• “Step, swing, follow 
through” 
 








- Use a smaller 
hurdle for players 
roll ball through  
Set up: 
- Hurdle for 
each team 
- Tennis ball for 
each team 
- Start and 
finish cone for 
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Time Activity  Organization & Management  Teaching Points Verbal cues Adaptations  Equipment 
3 
Mins 
(1) Acc/Dec Drill  
- On “Go” player 1 from 
each team leaves the 
start cone with a ball in 
hand 
- They run to TALL cone 
10m ahead as fast as 
possible 
- On reaching the TALL 
cone, pick ball up from 
under the TALL cone 
- Run back to team mate 
(player 2) as fast as 
possible & pass the ball 
to them 
- Player 2 then runs to the 
cone with the ball, places 
the ball under the cone & 
runs back etc etc 
 
Acc/Dec Drill 
- 3 Teams in 3 lines 
- Place TALL cones 10m from 
start cone 





ion Drill  
 1.Arms  
- bent at 90 degrees 
- pump like a train or 
beating a drum 
2.Knees up 
- Like running up stairs 
3.Heels up  
- Touch buttocks 
- Kicking horses 
4. Feet 
- On balls of feet 













- Lower your body 
as you approach 
the cone  
- Bend knees, 
- Push off the balls 
of your feet, drive 
your arms & legs 
as you turn to 
make your way 




- Increase distance 
- 6 Tall Orange 
cones  
















































































3 mins  Piggy in the middle  
- Throwing & catching 
- Emphasis on catching  
- Players stay at cone 
- Defender stays inside 
the square 
- 1st pass is free 
- If players on outside 
make 5 throws without 
defender touching it, they 
score 1 point & new 
defender goes in 
 
 
- Divide students into their 
teams 
- Have 1 person in the middle 
who is the defender 
- All the others go stand at a 
cone on the square 
- Defender tries to intercept the 
players on the outside 
- If the ball is dropped or the 
player on the outside drops the 
ball, the defender gets to go to 
the outside and the player who 






- Quick hands 
needed to 
catch and 
pass ball to 
next player 
 
Piggy in middle 
squares for 10-
12 years 
-  If only 4 
people per 
group and if 




can get them 






Piggy in middle 
in 3’s for 7-9 
year olds 
- Cones to 
mark out 
squares 
- 5 by 5 
metres 
- Ball/beanba










2 players 3 
metres apart 
with other 
person in the 
middle, trying 


















































Time Activity  Organization & 
Management  
Teaching Points Verbal cues Adaptations  Equipment 
7 mins (A) Underarm roll through hurdle 
 
- Player 1 has a ball 
- They must try to roll the ball underhand 
through the hurdle to their teammate on 
the opposite side 
- Allow time for practice 
- Introduce a competition after a few minutes 
- Everytime the ball is passed through the 
hurdle successfully, that team earns a 
point  
(B) Underarm roll to knock skittles 
- REPEAT same as above but this time have 
all players on each team at their start cone. 
- Place skittles approx 5 m from the start 
cone 
- Players must perform a H-jump on the 
spots, then hopscotch on the spots 
- They then must pick up a ball & roll it 
towards the skittles from the cone 
- Players must roll the ball to try to knock the 
skittles 
- After throwing, they must run back to start 
cone & tag next person 
- The team that knocks all the skittles down 
the fastest is the winner & earns points for 
their team 
- Set up in teams 
behind starting 
cone 
- Get half of the 
team to stand at 
the finish cone 
- Place a tall yellow 
hurdle halfway 
between the start 
















• Stand face on to 
direction of throw 
• Stable head and 
trunk, eyes focused 
on target area 
• Ball held in front of 
body 
• Steps forward with 
opposite foot to 
throwing arm  
• Well timed release  




• Soft or quiet landings  
• Pump your swing leg 
• Swing and spring  
• Bend your leg to push 
off 
• Land on the ball of 
your foot 
• Find your rhythm 
• Look ahead with head 
and eyes level 
• Use your arms for 
balance   
• Swing both arms back, 
then vigorously 
forward and upward 
• Push off from toes in 
take-off 
• Land on toes, then ball 
of foot, bending knee 
to absorb shock 
Underarm Roll 
• “Step, swing, follow 
through” 












- “Head up Eyes 
forward 
- “Reach down & 
sweep ground with 
hand before 
exploding forward” 
- Swing & Spring 
- “Reach for the sky” 
- Explode into the air” 
- “Heels off the floor” 
- “Imagine sticky tape 
around your ankles” 
- “Strong take off” 
- “Pick spot on ground 
& jump towards it” 
- “Bend knees for a 
soft fairy landing”  
 
Adaptations  
- Use a smaller 
hurdle for 
players roll ball 
through  















- Hurdle for 
each team 
- Tennis ball for 
each team 
- Start and 
finish cone for 
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4 mins  (D) Piggy in the middle  
- Throwing & catching 
- Emphasis on catching  
- Players stay at cone 
- Defender stays inside 
the square 
- 1st pass is free 
- If players on outside 
make 5 throws without 
defender touching it, they 
score 1 point & new 
defender goes in 
 
 
- Divide students into their 
teams 
- Have 1 person in the middle 
who is the defender 
- All the others go stand at a 
cone on the square 
- Defender tries to intercept the 
players on the outside 
- If the ball is dropped or the 
player on the outside drops the 
ball, the defender gets to go to 
the outside and the player who 






- Quick hands 
needed to 
catch and 
pass ball to 
next player 
 
Piggy in middle 
squares for 10-
12 years 
-  If only 4 
people per 
group and if 




can get them 






Piggy in middle 
in 3’s for 7-9 
year olds 
- Cones to 
mark out 
squares 
- 5 by 5 
metres 
- Ball/beanba










2 players 3 
metres apart 
with other 
person in the 
middle, trying 






























































Time Activity  Organization & 
Management  
Teaching Points Verbal cues Adaptations  Equipment 
7 mins (A) Underarm roll through hurdle 
 
- Player 1 has a ball 
- They must try to roll the ball underhand 
through the hurdle to their teammate on 
the opposite side 
- Allow time for practice 
- Introduce a competition after a few minutes 
- Everytime the ball is passed through the 
hurdle successfully, that team earns a 
point  
(B) Underarm roll to knock skittles 
- REPEAT same as above but this time have 
all players on each team at their start cone. 
- Place skittles approx 5 m from the start 
cone 
- Players must perform a H-jump on the 
spots, then hopscotch on the spots 
- They then must pick up a ball & roll it 
towards the skittles from the cone 
- Players must roll the ball to try to knock the 
skittles 
- After throwng, they must run back to start 
cone & tag next  person 
- The team that knocks all the skittles down 
the fastest is the winner & earns points for 
their team 
- Set up in teams 
behind starting 
cone 
- Get half of the 
team to stand at 
the finish cone 
- Place a tall yellow 
hurdle halfway 
between the start 
















• Stand face on to 
direction of throw 
• Stable head and 
trunk, eyes focused 
on target area 
• Ball held in front of 
body 
• Steps forward with 
opposite foot to 
throwing arm  
• Well timed release  




• Soft or quiet landings  
• Pump your swing leg 
• Swing and spring  
• Bend your leg to push 
off 
• Land on the ball of 
your foot 
• Find your rhythm 
• Look ahead with head 
and eyes level 
• Use your arms for 
balance   
• Swing both arms back, 
then vigorously 
forward and upward 
• Push off from toes in 
take-off 
• Land on toes, then ball 
of foot, bending knee 
to absorb shock 
Underarm Roll 
• “Step, swing, follow 
through” 












- “Head up Eyes 
forward 
- “Reach down & 
sweep ground with 
hand before 
exploding forward” 
- Swing & Spring 
- “Reach for the sky” 
- Explode into the air” 
- “Heels off the floor” 
- “Imagine sticky tape 
around your ankles” 
- “Strong take off” 
- “Pick spot on ground 
& jump towards it” 
- “Bend knees for a 
soft fairy landing”  
 
Adaptations  
- Use a smaller 
hurdle for 
players roll ball 
through  















- Hurdle for 
each team 
- Tennis ball for 
each team 
- Start and 
finish cone for 
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Warm Up & Drills For Catching Session 7  (18mins) 
 
 
6 mins (A) Catching & Moving 
Drill 
- Throwing & Catching drill 
- Player 1 who starts at 
the blue cone does all 
the work for 30 seconds 
straight while the other 2 
players at the red cones 
throw the ball to them 
- The ball is thrown to 
player 1 from either 
player 2/3 as soon as 
they arrive at the blue 
cone on their side of the 
square 
- Player 1 must catch the 
ball thrown from player 2 
at red cones, then throw 
it back to them, before 
sliding to the other blue 
cone where they receive 
a ball from player 3 at 
the other red cone 
- Count the no. of catches 
in the allotted time  
- Emphasis is on 
- CATCHING 
- THROWING 
- SLIDING from cone to 
cone 
(A) Catching & Moving Drill 
- Groups of 3  
- 1 person at each red cone with 
a tennis ball each 
- 1 person starting at one of the 
blue cones 
- Player at blue cone must 

















Once 30 secs is up, Player 2 
replaces Player 1 & the game is 
repeated. Repeat the game until 
all players have had a go at 
catching and sliding for 30 
seconds  
(A) Catching & 
Moving Drill 
- Move quickly while 
executing the 
SLIDE   
 
Throwing:  
- Eyes on target 
- Stand sideways on 
- Make a Smiley 
face 
- Reach back & pick 
apple  
- Step over river 
- Turn belly button 
towards the target 
- Release ball from 
the highest point 
- Attempt to throw 
ball as hard as you 
can 
- Follow through 
towards the target, 
across the body & 
clip in seatbelt 
(A) Catching & Moving Drill 
Catching:  
- Watch the ball 
- Ready position 
-  Keep eyes open  
- 1 foot in front of the other 
- Hands out in front ready to 
catch 
- Soft fingers, Big hands  
- Absorb catch with your 
body  
- Watch ball go into your 
hands 
- Bring ball into your tummy 
- Low ball “Fingers down” 
- High ball “ Fingers up”  
 
Sliding:  
• Use light springing steps 
• Take off and land on the 
front of your foot 
• Make your body face to the 
front 
• Keep eyes straight ahead 
(or look over your shoulder) 
• Step, close, step, close …. 
or step, together, step 
together  
(A) Catching & 
Moving 
Drill 






- Increase the 
distance 
between the 
red & blue 
cones so that 
players have 
to throw the 





















- Red cones 
to mark 
area for 
players 2 & 
3 to stand 
- Blue cones 
to mark 
area for 











- Tennis balls 
or bean bags 
to throw and 



































5 mins  
(A) Underarm roll through white hurdles 
 
- Player 1 has a ball 
- They must try to roll the ball underhand 
through the 2 white hurdles to their 
teammate on the opposite side  
- Allow time for practice 
- Introduce a competition after a few minutes 
- Everytime the ball is passed through the 
hurdle successfully, that team earns a 
point  
(B) Underarm roll, Jump & O/Head Throw 
- REPEAT same as above but this time 
have player 1 try roll the ball through all 
three hurdles. 
- They then must jump over each hurdle (2 
feet to 2 feet) & collect the ball at the other 
side 
- They must pick up the ball & try to throw it 
OVERHAND as far as they can passed the 
scoring zones marked by ropes 
- Zone 1 = 5 points 
- Zone 2 = 10 points 
- Zone 3 = 15 points 
- Players return to their team after throwing 
& tag the next player 
- Aim is to gain as many points for your 
team in the allotted time.  
- Game is over when all balls are thrown 
- Points for each person are tallied to give 
an overall team score 
(A) Underarm Roll 
- Set up in teams 
behind starting 
cone 
- Get half of the 
team to stand at 
the finish cone 
- Place a white 
hurdle halfway 
between the start 













(B) Underarm roll, 
Jump & O/H Throw 
- Set up in teams 
- Run through the 
course, throw ball 
& run back to tag 
teammate 
Underarm Roll 
• Stand face on to 
direction of throw 
• Stable head and 
trunk, eyes focused 
on target area 
• Ball held in front of 
body 
• Steps forward with 
opposite foot to 
throwing arm  
• Well timed release  




• Soft or quiet landings  
• Pump your swing leg 
• Swing and spring  
• Bend your leg to push 
off 
• Land on the ball of 
your foot 
• Find your rhythm 
• Look ahead with head 
and eyes level 
• Use your arms for 
balance   
• Swing both arms back, 
then vigorously 
forward and upward 
• Push off from toes in 
take-off 
• Land on toes, then ball 
of foot, bending knee 
to absorb shock 
Underarm Roll 
• “Step, swing, follow 
through” 












- “Head up Eyes 
forward 
- “Reach down & 
sweep ground with 
hand before 
exploding forward” 
- Swing & Spring 
- “Reach for the sky” 
- Explode into the air” 
- “Heels off the floor” 
- “Imagine sticky tape 
around your ankles” 
- “Strong take off” 
- “Pick spot on ground 
& jump towards it” 
- “Bend knees for a 




- Change mode 
of travelling  to 
the other side, 
depending on 
what players 




- Change the jump 










- Hurdle for 
each team 
- Tennis ball for 
each team 
- Start and 
finish cone for 
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(B) Acc/Dec Drill 
- On “Go” player 1 from 
each team leaves the 
start cone with a ball in 
hand 
- They run to TALL cone 
10m ahead as fast as 
possible 
- On reaching the TALL 
cone, pick ball up from 
under the TALL cone 
- Run back to team mate 
(player 2) as fast as 
possible & pass the ball 
to them 
- Player 2 then runs to the 
cone with the ball, places 
the ball under the cone & 
runs back etc etc 
 
(B) Acc/Dec Drill 
- 3 Teams in 3 lines 
- Place TALL cones 10m from 
start cone 






ion Drill  
 1.Arms  
- bent at 90 degrees 
- pump like a train or 
beating a drum 
2.Knees up 
- Like running up stairs 
3.Heels up  
- Touch buttocks 
- Kicking horses 
4. Feet 
- On balls of feet 









- Lower your body 
as you approach 
the cone  
- Bend knees, 
- Push off the balls 
of your feet, drive 
your arms & legs 
as you turn to 
make your way 





- Increase distance 
- This activity was 
done previously in 
week 5, so this 
time we will make 
it longer, so the 
players can focus 
on running 
technique before 
they have to slow 
down to get the 
ball from under 





- 6 Tall Orange 
cones  
- 3 teams = 3 
Tennis balls 
5 mins  (C) Lung Test:  
- Players run as far as they 
can while screaming out 
loud 
- They must stop & sit down 
on the ground as soon as 
no sound comes out of 
their mouth 
- Player who gets the 
furthest distance from the 
start point is the WINNER  
(C) Lung Test:  
- Get all players to run (one at a 
time) as far as they can while 
screaming out loud 
- As soon as the sound stops 
coming from their mouths, they 
must stop 
(C) Lung Test:  
- Run as fast as you can 
- Pump the arms  
- Drive the legs 
(C) Lung Test:  
1.Arms  
- bent at 90 degrees 
- pump like a train or 
beating a drum 
2.Knees up 
- Like running up 
stairs 
3.Heels up  
- Touch buttocks 
- Kicking horses 
4. Feet  
- Balls of feet 
5. Eyes forward 
6. Head & trunk 
steady  
(C) Lung Test 
 
- Get players to repeat 
the activety and see if 
they can go past their 
own cone from trial 1. 
(C) Lung Test 
 
- No equipment 
needed except a cone 
to mark the distance 











Warm Up & Drills For Catching Session 8 (18mins) 
 
 
Time Activity  Organization & Management  Teaching Points Verbal cues Adaptations  Equipment 
5 mins (A) Catching, Rolling & Moving 
Drill 
- Throwing & Catching drill 
- Player 1 who starts at the blue 
cone does all the work for 30 
seconds straight while the other 
2 players at the red cones throw 
the ball to them 
- The ball is thrown to player 1 
from either player 2/3 as soon 
as they arrive at the blue cone 
on their side of the square 
- Player 1 must catch the ball 
thrown from player 2 at red 
cones, then throw it back to 
them, before GALLOPING  to 
the other blue cone where they 
receive a ball from player 3 at 
the other red cone. 
- Count the no. of successful 
catches in the allotted time  
- Repeat the same drill, but this 
time the person doing all the 
running, must roll the ball back 
to the players at the blue cones.  
The ball must roll along the 
ground under the hurdle. 
- Make the throwing distance 
bigger than last week to make 
sure they are throwing 
overhead. 
- Make the distance shorter for 
underarm roll.  
- Emphasis is on 
- CATCHING 
- Underarm ROLLING 
- Overhand THROWING 
(A) Catching, Rolling & Moving Drill 
- Groups of 3  
- 1 person at each red cone with a tennis 
ball each 
- 1 person starting at one of the blue 
cones 


























Once 30 secs is up, Player 2 replaces 
Player 1 & the game is repeated. Repeat 
the game until all players have had a go 
at catching and sliding for 30 seconds  
(A) Catching, Rolling & 
Moving Drill 
- Move quickly while 
executing the GALLOP 
-  
Throwing:  
- Eyes on target 
- Stand sideways on 
- Make a Smiley face 
- Reach back & pick apple  
- Step over river 
- Turn belly button 
towards the target 
- Release ball from the 
highest point 
- Attempt to throw ball as 
hard as you can 
- Follow through towards 
the target, across the 




(A) Catching & Moving Drill 
Catching:  
- Watch the ball 
- Ready position 
-  Keep eyes open  
- 1 foot in front of the other 
- Hands out in front ready to catch 
- Soft fingers, Big hands  
- Absorb catch with your body  
- Watch ball go into your hands 
- Bring ball into your tummy 
- Low ball “Fingers down” 
- High ball “ Fingers up”  
 
Underarm Roll 
• Stand face on to direction of 
throw 
• Stable head and trunk, eyes 
focused on target area 
• Ball held in front of body 
• Steps forward with opposite 
foot to throwing arm  
• Well timed release  





• “Step, swing, follow 
through” 
• “Opposite foot forward” 
(A) Catching, Rolling  
& Moving Drill 
- Increase the 
distance between 
each blue cone for 
“GALLOPING” 
- Increase the 
distance between 
the red & blue 
cones so that 
players have to 






- Pretend you 
have a sore leg 
(run with a limp) 
- Click your 
tongue in the 
same rhythm 
- Gall - op, Gall - 
op 
- Toe to heel 
• “ Pretend you are 
riding a horse”. 
• Stress the 
importance of not 
crossing the back 





- Red cones to 
mark area for 
players 2 & 3 to 
stand 
- Blue cones to 
mark area for 
player 1 to 
move to and 
from 
- Tennis balls to 



















- White hurdles 
and tall orange 
cones to 
balance hurdles 







7 mins  (C) Piggy in the middle  
- Throwing & catching 
- Emphasis on catching  
- Players stay at cone 
- Defender stays inside 
the square 
- 1st pass is free 
- If players on outside 
make 5 throws without 
defender touching it, they 
score 1 point & new 
defender goes in 
 
 
(C) Piggy in the middle  
- Divide students into groups of 
6 & within each group form 2 
groups of 
- Mark out the playing area 
- 1 team of 3 will stand on the 
edges of the square attempting 
to maintain possession, while 
2 of the other 3 try to gain 
possession defend 
- Defenders must try to intercept 
the ball from the players on the 
outside or force them to drop it 
- If this happens 3 times, then 
the attacking team must swap 
with the defending team 
- If  the attacking team manage 
to get 5 passes in a row 
without it being dropped or the 
defenders touching it, then the 
3rd member of the defending 
team is allowed enter the 
square.  
(C) Piggy in the 
middle  
- When passing, at 
the target player 
- Quick hands 
needed to catch 






(C) Piggy in the middle  
Catching - see above  
(C) Piggy in the 
middle  
 
Piggy in middle 
squares for 10-12 
years (grps of 6) 
 
- Start with 3 V 2 
 
Piggy in middle 
squares for 7-9 
years (grps of 5) 
 
- Start with 3 V 1 
 
Adjust the size 
of the playing 
area depending 
on the ability 
level of the 
group 
 
If there is a 
person standing 
out, get them to 
count the no. of 
passes 
(C) Piggy in 
the middle  
 
- Cones to 
mark out 
squares 
- 7 by 7 
metres 
- Ball/beanba










2 players 3 
metres apart 
with other 
person in the 
middle, trying 






















10 mins  (A)Throwing for distance at targets  
(Hoops hanging from goals) 
 
- All of the Player 1s in each team (when the 
whistle is blown) run out to the spots/hoops 
& perform a H jump *4, hop * 3 over yellow 
hurdle  
- Run/Crawl through the tunnel 
- Run to next cone, pick up bean bag/ball and 
try to throw the ball through the hoop (of 
varying size that are hanging from the  
goals) using the overhead throw. Each 
person gets 2 attempts to throw per go 
- Aim for any of the hoops   
- 5 points for big hoop 
- 10 points for small hoop 
- All player 1’s from each team throw at same 
time. Points are recorded 
- All player 2’s go at same time etc. 
- Once all players have had a go & all balls 
have been thrown by each group, the 
distance is increased & everyone gets 
another go 
- More points awarded the more rounds are 
played 
 
(A) Throwing for distance at 
targets  
(Hoops hanging from goals) 
- Set up in their teams behind 
starting cone 
- Run & perform jumps at each of 
the spots (H-jump, Hops etc) 
- Pick up balls at cone 
- Throw the balls as far as they 
can from the cone to the hoop 
hanging from the goal 




(A) Throwing for 
distance at targets  
- You can take a run up 
to try throw the ball 
further, but you must 
release the ball from 
where you picked it up 
 
Hops 
• Soft or quiet landings  
• Pump your swing leg 
• Swing and spring  
• Bend your leg to push 
off 
• Land on the ball of 
your foot 
• Find your rhythm 
• Look ahead with head 
and eyes level 
• Use your arms for 
balance   
• Swing both arms back, 
then vigorously 
forward and upward 
• Push off from toes in 
take-off 
• Land on toes, then ball 
of foot, bending knee 




- Eyes on target 
- Stand sideways on 
- Make a Smiley face 
- Reach back & pick 
apple  
- Step over river 
- Turn belly button 
towards the target 
- Release ball from the 
highest point 
- Attempt to throw ball as 
hard as you can 
- Follow through towards 
the target, across the 
body & clip in seatbelt 
 
Double Jumps 
- 2 feet stuck together 
- Perform continuous 
jumps over the hurdles 
- Bend knees/ankles on 
landing & push ground 
away from you as soon 
as possible 
 
Throwing for distance 
at targets  
- Increase/Decrease 
the distance the 
players are throwing 
from depending on 
how successful or 
unsuccessful they 
are 
- Add in more 
obstacles depending 







Target Throw:  
-  Place skittles on bins 
& ask players to try 
knock as many skittles 






distance at targets  
 
- Start cone for 
each team 
- Players run up, 
pick up bean bag 
or ball & throw at 
target 
- 3 large hoops & 3 
smaller hoop 
hanging from the 
goals 
- Cones to mark 
starting point for 
each team 








- Bucket with balls 
in it to show 
where players 







7 mins  (B)No Man’s Land 
- Mark out an area & divide it into 3 even 
sections (15m length * 10m width in 
total) 
- Mark out the middle section as a “no go 
area” where nobody can enter, & the 
ball can only travel over it 
- Place each team opposite the other on 
either side of the “No Go Zone” in their 
own box 
- The aim is to try get the ball across the 
“No Go Zone” & attempt to land it in the 
opponents area   
- If the ball hits the ground in the 
opponents area a point is scored 
- Players can now take 2 steps with the 
ball when they are throwing it to the 
other side 
- Opposing team must try to catch the ball 
as it comes into their area. If they drop 
it, they lose a player & that player must 
go across to the other side. 
- Game is over when one team loses all 
of their players  
- Make sure area is big enough/long 
enough so that players who can get 
good distance are rewarded 
- Arrange 4 teams 
- 2 teams play against each 
other in a playing area 
 
- Must be big enough for 
players to perform a full 
overarm  
- throw 
- Make it 4 V 4 or 5 V 5 
depending on size of the 
group 
- If a team loses all their 










- Players must use 
OVERHAND THROW 
otherwise that player has to 
go across to the opposing 
team  
Overhand Throw 
- Eyes on target 
- Stand sideways on 
- Make a Smiley face 
- Reach back & pick 
apple  
- Step over river 
- Turn belly button 
towards the target 
- Release ball from 
the highest point 
- Attempt to throw ball 
as hard as you can 
- Follow through 
towards the target, 
across the body & 
clip in seatbelt 
 
Catching:  
- Watch the ball 
- Ready position 
-  Keep eyes open  
- 1 foot in front of the 
other 
- Hands out in front 
ready to catch 
- Soft fingers, Big 
hands  
- Absorb catch with 
your body  










- Bring ball into your 
tummy 
- Low ball “Fingers 
down” 
- High ball “ Fingers 
up”  
- If a team drops the 
ball in their area or 
the ball hits the 
ground in their 
area, they lose a 
player. That player 
must go across 
and join the other 
team 
- If all players on 
one team are 
gone, the game is 
over & the team 
with all the players 
is the winner  
- Adjust the size of 
the playing area, to 
award players who 
are able to throw 
the ball far.   
********** 
- Any player who 
manages to throw 
the ball beyond the   
opposition wins a 
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Total Raw Score Results  
 
Total Raw Score for Overall Group  
 
Figure J.6.1: Changes in Total Raw Score between each time point for overall, boys and girls.  * = 
statistical significance from one time point to the next.   All 3 groupings have shown significant 
changes in Total Row score at each time point 
 
A repeated measures ANOVA was conducted to investigate if there were 
significant differences in total raw scores after participating in an 11 week intervention.  
The 3 time points from pre to post, pre to retention and post to retention tests were 
analyzed (see Fig. J.1 above). The maximum total score for this test is 96.   
The repeated measures ANOVA test with a Greenhouse-Geisser Correction determined 
significant differences in the Total Raw score for individuals participating in the 
intervention. F (1.806, 160.696) = 175.932, p = 0.000, 𝜂p2 = 0.664.  These results are 






































Total Raw Pre - Ret
Total Raw Post - Ret













mains effects of gender and time with F (1.806,160.696) = 2.928, p = 0.062 (p > 0.05), 
𝜂p2 = 0.032.   
More specifically, after 11 weeks of an intervention, the Bonferroni correction 
revealed there were significant differences (see Figure J.1  above; Table J. 1, J.2) in the 
means from pretest (M = 63.4835, SD = 10.85394) to posttest (M = 77.5824, SD = 
8.29600), p ≤ 0.001 for total raw score.  Using the Cohen’s d. (1988) calculation a very 
large effect size was found (≥ 0.8) and a mean difference of 13.97. 
The same analysis showed significant differences from pretest (M = 63.4835, SD 
= 10.85394) to retention (M = 74.6703, SD = 8.48011), p ≤ 0.001 (See Fig. J.1; Table 
J.1, J.2 below).  These results showed that participation in the intervention significantly 
improved the mean scores from pre to post with a mean difference of 13.97 and from pre 
to retention with a mean difference of 11.060.  Although the improvement in scores from 
pre to retention (See Figure J.1 above; Table J.1. J.2 below) was not as large as the 
improvement from pre to post, the overall mean scores still showed significant 
improvements when compared to the overall pre intervention scores.   A moderate effect 
size (≥ 0.5) using Cohen’s d (1988) calculation was also found in this case. 
A significant difference was also observed from posttest (M = 63.4835, SD = 
10.85394) to retention test (M = 74.6703, SD = 8.48011), p ≤ 0.001 (See Figure J.1 
above; See Table J.1, J.2 below).  The mean difference from post to retention was 2.913, 
showing that the overall mean scores from posttest to the retention decreased after a 
period of 5 months of no instruction.  In calculating the effect size using Cohen’s d (1988), 
a moderate effect size ( ≥  0.2) was observed, confirming that the scores dropped 
significantly following 5 months of no instruction.  At each of the time points, the total 






Table J.1: Mean Total Raw Skill Score for overall group at each of the 3 time points (pre, post, retention) 
Total Raw Skill Score 
Overall  Mean SD 
Pre 63.48 10.85 
Post 77.58 8.3 
Retention 74.67 8.48 
 
Table J.2: Repeated Measures ANOVA Results for Mean Total Raw Skill Score for overall group after 
each testing stage.  
Total Raw Skill Score RM ANOVA – Overall 
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 13.97 0.000 1.1998 p < 0.05 * 
Pre-Ret 11.06 0.000 07953 p < 0.05 * 
Post-Ret 2.91 0.000 0.41695 p < 0.05 * 
 
Total Raw Score for Girls  
Results of the repeated measures ANOVA revealed significant differences in the 
total raw score for girls across the 3 time points (See Fig J.1 above; Table J.3, J.4 below). 
F (2,96) = 111.048, p ≤ 0.001, 𝜂p2  = 0.698.  This is considered to be a large effect size 
(≥0.14).   
More specifically, after 11 weeks of intervention, pairwise comparisons revealed 
significant differences (See Fig J.1 above; Table J.3, J.4 below) from pre (M = 60.531, 





15.612.  A large effect size (≥ 0.8) was found using Cohen’s d (1988) calculations.  
Similarly, significant differences (See Fig J.1 above; Table J.3, J.4 below) were found 
from pretest (M = 60.531, SD = 1.503) to retention test (M = 73.245, SD = 1.32), p ≤ 
0.001.  The mean difference in this instance was 12.714, lower than the value from pre to 
post.  The pre to retention also demonstrated a large effect size (≥0.8) using Cohen’s d 
(1988).  Both the pre to post and pre to retention scores showed significant improvements 
across the time points (See Fig J.1 above; Table J.3, J.4 below). 
Significant differences were found from posttest (M= 76.143 (1.113) to retention 
test (M = 73.245, SD = 1.32), p < 0.05 (p = 0.013) but this showed a decrease in 
performance.  The mean difference was 2.898.  The retention test was conducted after a 
5 month lay-off with no instruction. A small effect size (≥0.2) was established using 
Cohen’s d (1988) calculations.  
 
Table J.3: Mean Total Raw Skill Score for Girls at each of the time points 
Total Raw Skill Score – Girls 
 Mean SD 
Pre 60.53 10.52 
Post 76.14 7.79 











Table J.4 : Results of Repeated Measures ANOVA for Girls Mean Total Raw Skill Score after each stage 
of testing  
Total Raw Skill Score RM ANOVA – Girls 
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 15.612 0.000 1.1023 p < 0.05 * 
Pre-Ret 12.714 0.000 1.3737 p < 0.05 * 
Post-Ret 2.898 0.013 0.3713 p < 0.05 * 
 
Total Raw Score for Boys  
Results of the repeated measures ANOVA with a Greenhouse-Geisser correction 
revealed significant differences in the total raw scores for males across each time point 
(Fig J.1 above).  F (1.716, 70.346) = 69.688, p ≤ 0.001, 𝜂p2 = 0.630.  The partial eta 
squared value is said to be a large effect size (≥ 0.14), similar to the total raw female 
ANOVA results.  
 The pairwise comparisons also revealed significant differences (See Fig J.1 
above; Table J.5. J.6 below) from pretest (M = 66.929, SD = 1.592) to posttest (M = 
79.262, SD = 1.333), p ≤ 0.001. The mean difference observed was 12.333 and a very 
large effect size (≥0.8) was calculated using Cohen’s d (1988).  Significant differences 
(See Fig J.1 above; Table J.5. J.6 below) were also observed for the pre ((M = 66.929, 
SD = 1.592) to retention test (M = 76.333, SD = 1.12), p ≤ 0.001 with a mean difference 
of 9.405. The effect size in this particular case was also very large (≥0.8) Cohen’s d 
(1988).    
The post (M = 79.262, SD = 1.333) to retention (M = 76.333, SD = 1.12), p < 0.05 





in performance with an overall decrease in scores.  A mean difference of 2.929 was found.  
Similar to the previous test, a large effect size (≥0.8) was also evident using Cohen’s d 
(1988). This showed that scores significantly dropped from post to retention.   
 
Table J.5: Mean Total Raw Skill Score for Boys after each of the 3 time points 
Total Raw Skill Score – Boys 
 Mean SD 
Pre 66.93 10.32 
Post 79.26 8.64 
Retention 76.3 7.26 
 
Table J. 6: Repeated Measures ANOVA results for Boys Mean Total Raw Skill Score after each stage of 
testing 
Total Raw Skill Score RM ANOVA – Boys  
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 12.33 0.000 8.4328 p < 0.05 * 
Pre-Ret 9.41 0.000 6.9358 p < 0.05 * 












Sex Differences – Independent T-Test 
 
Total Raw Scores 
Independent samples t-test were conducted to compare the Total Raw scores 
between boys and girls across all 3 time points.  Significant differences were found 
between girls (M= 60.5306, SD = 10.51804) and boys (M = 66.9286, 10.32022); t (89) = 
2.918, p = 0.004 prior to the intervention (pretest). These results suggest that the males 
scored better than the girls at pretest for Total Raw Score.  In looking more closely, 
significant differences have been observed for object control raw scores between boys 
and girls, but not for locomotor raw scores so a conclusion can be made that sex 
differences found at baseline are caused by greater boys object control scores.  
There was no significant difference between girls (M = 76.1429, SD = 7.79156) and males 
(79.2619, SD = 8.63927); t (89) = 1.810, p = 0.074 at posttest.  In contrast to the pretest, 
these results suggest that boys no longer outperformed the girls in Total Raw Score after 
the 11 week intervention.  Girls (mean difference = 15.6123) showed greater 
improvement compared to boys (mean difference = 12.3333) following the intervention.  
There was no significant difference observed between boys (M= 76.3333, SD = 
9.23880) and girls (M = 73.2449, SD = 9.2388); t (89) = 1.751, p = 0.83) at retention test.  
There is no longer any evidence of differences in scores between boys and girls evident 
at pretest stage, and suggests that an appropriate intervention can effectively improve the 








GMQ Skill Score 
An independent samples t-test was conducted to compare the GMQ scores for the 
pretest, posttest and retention test.  No significant differences were observed between 
boys (M = 70.9286, SD = 11.42823) and girls (M = 70.8571, SD = 10.37425); t (89) = -
0.31, p = 0.975 at pretest.  The calculation of GMQ score adjusts for differences in boys 
and girls, more specifically for object control skills and hence the most probable reason 
for the lack of significant differences between boys and girls in the independent t-test. To 
provide further insight into the sex differences at baseline, the mean GMQ percentile was 
calculated. At baseline, the percentile ranking for boys was found to be 6.4242 (SD = 
7.9022) and the girls percentile ranking was 5.2424 (SD = 5.4964).  The boys 
outperformed the girls by a percentile at this time point.   
Similar to the pretest, the posttest revealed no significant differences between 
boys (M = 88.1429, SD = 10.80887) and girls (M = 89.9592, SD = 14.17929); t (89) = 
0.692, p = 0.975. At posttest the boys were found with a mean GMQ percentile ranking 
of 28.5469 (SD = 25.1445).  Similarly, the girls percentile ranking was calculated at 
28.838 (SD = 20.710). At this time point, a 4-fold increase in percentile rankings for both 
boys and girls was observed.  That said, these findings are still well below what they 
should be.    
Similar to both the pre and posttest results, the retention test revealed no 
significant differences between boys (M = 80.7857, SD = 10.80771) and girls (M = 
84.0816, SD = 11.95623).  At retention, with the decrease in scores, the girls mean 
percentile ranking dropped to 20. 1629 (SD = 20.351) with the boys mean percentile 
dropping much lower to a ranking of 14.8088 (SD = 15.349).  This value is almost half 





All 3 independent t tests have shown no significant differences between boys and 
girls in GMQ scores.   This is in contrast to the significant sex differences observed at 
baseline level for total raw score.  The main reason for this is most probably that the GMQ 
adjusts for boys and girls in object control skills.      
 
 
Figure K.1: % of participants represented in each of the GMQ descriptor categories. US Norms in 
comparison to AALC test results at all 3 time points (pre, post, retention).  US Norms provided by 
TGMD-2 Test kit  
 
 Object Control Raw Score 
An independent samples t-test was conducted to compare the Object Control raw 
scores between males and girls for the pretest, posttest and retention test.  There was a 
significant difference in the object control raw scores between girls (M = 29.2245, SD = 
5.70915) and boys (M = 35.7381, SD = 5.80185); t (89) = 5.385, p = 0.000 at pretest.  
These results state that boys were better than girls at object control skills at baseline level.  































control raw score must be the reason boys outperformed females in the overall total raw 
scores at baseline. 
There was a significant difference in the object control raw scores between girls 
(M = 35.0204, SD = 5.20212) and boys (M = 38.7143, SD = 5.50071); t (89) = 3.289, p 
= 0.001 at posttest.  This was similar to the pretest and suggests that boys continued to 
outperform the girls in the object control skills at posttest after participating in the 
intervention. That said, girls showed greater improvement (mean difference = 5.7959) 
compared to boys (mean difference = 2.9762).   
Once again, there was a significant difference in object control raw scores between boys 
(M = 38.4524, SD = 3.91496) and girls (M = 34.7143, SD = 6.18803); t (89) = 3.377, p 
= 0.001 for the retention test. This retention test was conducted 5 months after the posttest.  
The boys have demonstrated better scores than girls at each of the time points. It is, 
however, important to note that following the intervention (posttest), girls improved more 
than boys.   
 
 Locomotor Raw Score 
An independent samples t-test was conducted to compare the locomotor raw 
scores between boys and girls for the pretest. There was no significant difference in the 
locomotor raw scores between boys (M=31.1905, SD = 5.96428) and girls (M=31.3061, 
SD = 6.89264); t (89) = 0.85, P = 0.393 for the pretest.  Prior to the intervention, there 
were no sex differences found. In analysing the posttest, there were no significant 
difference between boys (M = 40.5476, SD = 4.15083) and girls (M = 41.1224, SD = 
4.36192); t (89) = 0.641, p = 0.523 observed. The results showed no significant 





4.32099); t (89) = 0.685, p = 0.495 at retention test. No significant differences between 































Body Mass Index Introduction  
Body mass index (BMI) is a measure of a person’s body mass and stature and is 
used frequently by researchers to evaluate the ‘normalcy’ of one’s body weight (Mc 
Kardle, Katch and Katch 4th edition, 1996). It is an easy to obtain measurement, 
inexpensive and non-invasive. Its importance lies in that it has a curvlinear relationship 
to all-cause mortality ratio.  In other words, as the BMI score increases, so too does the 
risk of disease.   BMI is a limited measurement, in that it cannot distinguish between fat 
and muscles mass (Wells, Treleaven et al. 2007). BMI should ideally be measured by a 
trained individual although, self-report in BMI has been demonstrated to be effective 
(Goodman, Hinden et al. (2000).  Measurement of height and weight by a trained 
individual demonstrates low observer error and good reliability and validity (Lobstein, 
Baur et al. (2004).   
 
BMI Measurements  
BMI shows reasonably good correlations with more direct measures of adiposity 
and will most probably continue to be the main measure of weight status in children.  
BMI-for-age offers a valid and readily available measure for use in clinical and 
population based applications.  (Must and Anderson, 2006).   
When dealing with growing children, BMI varies with age and sex and different 
methodology is required. Children’s body fat content changes as they grow and is 
different for boys and girls.  A reference-standard that accounts for age and sex allows 
for relevant comparisons to be made in children (Must and Anderson, 2006).  Different 





overweight and obesity levels and this leads to difficulties in comparing data across 
countries (Evans and Glacken, 2006). National and International BMI-for-age reference 
standards are available.  The US BMI for age reference is based on national data from 
boys and girls ages 2-20 years collected between 1963 and 1980 (Kuczmarski et al., CCD 
Growth Charts: US 2000).   
An international BMI reference has been introduced by the International Obesity 
Task Force (IOTF) with data from children in US, UK, Hong Kong, the Netherlands, 
Singapore and Brazil (Cole et al. 2000).  Cole et al. (2000) concluded that the  
“proposed cut off points, which are less arbitrary and more internationally based 
than current alternative, should help to provide internationally comparable 
prevalence rates of overweight and obesity in children” 
(Cole 2000, p.1) 
 
 The BMI percentile curves that pass through the values of 25kg/m2 and 30kg/m2 
at age 18 were smoothed for each national dataset and then averaged. These average 
curves were then used to provide age and sex specific BMI cut off points for children and 
adolescents ages 2 to 18 and are known as the IOTF cut off points. It allows for 
international comparisons of levels to be made in children.  Bryant et al. (2014b) stated 
that BMI is the recommended method to classify weight status by the IOTF and in the 
UK it is the way policy and government assess weight status in children. In relation to 
Growth charts in Ireland, Hoey, Tanner et al. (1987) reported Irish height and weight 
standards for children aged between 5-19 years.  New growth charts are being developed 
for Ireland at present.  Using International cut off points for BMI Growing up in Ireland 
Williams et al. (2011) found that 75% of 9 year olds had a BMI which would be 





Freedman and Sherry (2009) stated that there are substantial (~50%) increases in 
BMI as a result of weight and height changes that occur during growth (ages 5-18 years). 
Freedman et al. (2008) also reported that the accuracy of BMI varies according to the 
degree of body fatness.  The authors found that in relatively fat children, BMI is a good 
indicator of excess adiposity, but differences in the BMI of relatively thin children can be 
mainly due to fat free mass. Demerath et al. (2006) stated that it is important to be aware 
that deviations in BMI in a child may not be down to changes in adiposity but rather may 
be due to changes in lean body mass especially if the child is a male adolescent or is in 
the lower BMI percentiles. The limitations of BMI are, that it fails to consider the 
proportional composition of the body (Smalley, 1990).  
The IOTF cut off method of measuring BMI was the preferred method in this 
study as it allowed for international comparisons to be conducted and the BMI method of 
assessment was easy to obtain. 
 
BMI Relationship with FMS 
Previous research has differed in its relationship between FMS and BMI.  
Assessment of pre-schoolers was conducted by Kim et al. (2014) and a correlation 
between both was observed.  Catenassi et al. (2007) and Kim and Lee (2016) in contrast 
reported no relationship between FMS measured using TGMD-2 and BMI in pre-
schoolers.  Frey and Chow (2006) found that BMI of mixed children did not affect their 
FMS.  Houwen et al. (2009) and Siahkohian et al. (2011) reported a lack of significant 
relationship between FMS and BMI.   
Some research has suggested an inverse relationship between FMS and BMI.  
Siahkohian et al. (2011) interestingly proposed that non-contributory mass could lead to 





of different body segments.  Siahkohian et al. (2011) revealed that running, galloping, 
hopping, and horizontal jumping were inversely associated with BMI.  Kim and Lee 
(2016) did not find any differences in FMS between the BMI groups and attributed this 
to the fact that FMS focuses on assessment of movement skills needed to run, throw, skip, 
catch and roll and stated that because these movement skills assess performance (not 
product), they are independent of physical features such as weight and height. Kim and 
Lee (2016) suggested that the relationship between FMS and BMI is one that needs 
further examination.   
 
BMI Results 
BMI Independent T Tests 
With respect to BMI measurements, no significant differences were found 
between males (M = 17.9477, SD = 3.19576) and females (18.7695, SD = 3.63312); t(89) 
= 1.148, p = 0.254 at pretest.  No significant differences were found between males (M = 
18.7797, SD = 3.67) and females (M = 17.6884, SD = 3.299); t(89) = 1.493, p = 0.139 at 
posttest.  No significant differences were found between males (M = 19.1089, SD = 
3.8116) and females (M = 18.1686, SD = 3.352); t(89) = 1.252, p = -.214 at retention.  
 
BMI – ANOVA Overall 
A Repeated Measures ANOVA was conducted on the BMI values for all 
participants.  Significant differences were observed for overall BMI.  F (2,178) = 7.327, 
p = 0.001 (p < 0.05), 𝜂2 = 0.076.  This value is said to be a very small effect size.  No 
significant sex differences were found for the two main effects of gender and time with F 





No significant differences were observed from pretest (Mean = 18.3270, SD = 
3.41024) to post (Mean = 18.1921, SD = 3.49897), p > 0.05 (p = 0.859).   A mean 
difference of 0.125 was observed from pre to post. Cohen’s d (1988) revealed a value of 
0.0307 as an effect size.   Significant differences were observed from pre (M = 18.3270, 
SD = 3.41024) to retention (M = 18.602, SD = 3.583), p < 0.05 (p = 0.017).  A mean 
difference of 0.280 was observed with an effect size of 0.081 using Cohen’s d (1988).  
Significant differences were also observed from post (Mean = 18.1921, SD = 3.49897) to 
retention (M = 18.602, SD = 3.583), p < 0.05 (p = 0.001).  An effect size of 0.114 was 
found using Cohen’s D (1988) and a mean difference of 0.405 (Figure L.1 and Table L.2). 
 
Table L.1: BMI – Overall 
BMI – Overall 
 Mean SD 
Pre 18.33 3.41 
Post 18.19 3.5 
Retention 18.6 3.58 
 
Table L.2: BMI Repeated Measures ANOVA - Overall 
BMI RM ANOVA – Overall 
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 0.125 0.859 0.031 p < 0.05 * 
Pre-Ret 0.280 0.017 0.081 p > 0.05  






No significant differences were observed for BMI for boys following a Repeated 
Measures ANOVA using a Greenhouse Geisser Correction.  F (1.527, 62.593) = 3.336, p 
= 0.001 (p < 0.05), 𝜂p2 = 0.076.  This value is said to be a very small effect size.  No 
significant differences were observed from pretest (Mean = 18.770, SD =0.56) to post 
(Mean = 18.78, SD = 0.566), p > 0.05 (p = 1.000). Cohen’s d (1988) revealed a value of 
0.02 as an effect size and a mean difference of 0.01.   No significant differences were 
observed from pre (M = 18.770, SD = 0.56) to retention (M =19.109, SD = 0.588), p > 
0.05 (p = 0.202).  An effect size of 0.59 using Cohen’s d (1988) was observed with a 
mean difference of 0.339. Significant differences were observed from post (Mean = 
18.78, SD = 0.566) to retention (M =19.109, SD = 0.588), p < 0.05 (p = 0.01).  An effect 
size of 0.57 was found using Cohen’s D (1988) and a mean difference of 0.329 (Figure 
L.1 and Table L.4).   
 
Table L.3: BMI – Boys 
BMI – Boys 
 Mean SD 
Pre 18.77 3.63 
Post 18.78 3.67 












Table L.4: BMI Repeated Measures ANOVA - Boys 
BMI RM ANOVA – Boys 
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 0.01 1.000 0.02 p > 0.05 
Pre-Ret 0.339 0.202 0.59 p > 0.05  
Post-Ret 0.329 0.01 0.57 p < 0.05 * 
 
No significant differences were observed for BMI for girls following a Repeated 
Measures ANOVA with a Greenhouse Geisser Correction.  F (1.453, 69.757) = 4.859, p 
= 0.19 (p < 0.05), 𝜂p2 = 0.092.  This value is said to be a very small effect size.  No 
significant differences were observed from pretest (Mean = 17.948, SD = 0.457) to post 
(Mean = 17.688, SD = 0.471), p > 0.05 (p = 0.403). Cohen’s d (1988) revealed a value of 
0.60 as an effect size and a mean difference of 0.26.   No significant differences were 
observed from pre (Mean = 17.948, SD = 0.457) to retention (M = 18.169, SD = 0.479), 
p > 0.05 (p = 0.081).  An effect size of 0.47 using Cohen’s d (1988) was observed with a 
mean difference of 0.221.  Significant differences were observed from post (Mean = 
17.688, SD = 0.471) to retention (M = 18.169, SD = 0.479), p < 0.05 (p = 0.033).  An 
effect size of 1.05 was found using Cohen’s D (1988) and a mean difference of 0.481 










Table L.5: BMI – Girls 
BMI – Girls 
 Mean SD 
Pre 17.95 3.2 
Post 17.69 3.3 
Retention 18.17 3.35 
 
 
Table L.6 : BMI Repeated Measures ANOVA - Girls 
BMI RM ANOVA – Girls 
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 0.26 0.403 0.6 p > 0.05 
Pre-Ret 0.221 0.081 0.47 p > 0.05  








Figure L.1: BMI Values of overall group, girls and boys at 3 Time Points 
 
BMI Categorizing (IOTF) – Overweight/Obese/Non –overweight  
 






































































Table L.7: International Obesity Task Force cut off points - Overall 
(Cole, Bellizzi, Flegal, & Dietz, 2000) 
Category (Overall) Pre (%)  Post (%) Retention (%) 
Non – Overweight 74.7 74.7 78 
Overweight >25kg/m2 18.7 18.7 14.3 
Obese >30kg/m2 6.6 6.6 7.7 
 
 













































Table L.8: International Obesity Task Force cut off points – Girls 
(Cole, Bellizzi, Flegal, & Dietz, 2000) 
Category (Girls) Pre (%) Post (%) Retention (%) 
Non – Overweight 75.5 79.6 81.6 
Overweight >25kg/m2 20.4 16.3 12.2 
Obese >30kg/m2 4.1 4.1 6.1 
  
 








































Table L.9: International Obesity Task Force cut off points  - Boys 
(Cole, Bellizzi, Flegal, & Dietz, 2000) 
Category (Boys) Pre (%) Post (%) Retention (%) 
Non – Overweight 73.8 71.4 73.8 
Overweight 
>25kg/m2 
16.7 19.1 16.7 
Obese >30kg/m2 9.5 9.5 9.5 
 
As has been stated in the previous section, significant differences were observed 
in the overall BMI values from pretest to retention.   This has been echoed in the BMI 
Categorizing tables (See Tables L.7, G.8, G.9), which shows an increase of 3.3% in the 
non-overweight category from pretest (74.7%) to retention (78%).   A decrease of 4.3% 
in the overweight category was also observed from pretest (18.7%) to retention (14.3%).  
Similar results were noted for girls only (Table L.8; Fig. L.3) with an increase of 6.1% in 
the non-overweight category from pretest (75.5%) to retention (81.6%), and a decrease 
of 8.2% of those in the overweight category from pretest (20.4%) to retention (12.2%).   
The BMI results found at baseline (Fig L.2) are in line with the results found in 
the Williams et al. (2011) study on 9 year olds, with 74.7% V 75% in the normal range 
category, 18.7% V 19% overweight and 6.6% V 7% considered obese respectively.   
The BMI findings for this cohort were similar to the findings of Williams et al. 
(2011) with 25.3% considered in the overweight/obese category at baseline compared to 
25% in the Williams et al. (2011) study.  A weak non-significant relationship was 
revealed between the GMQ skill score and BMI in this study. Siahkohian et al. (2011) 
proposed that non - contributory mass could lead to movement inefficiency as obesity 





(2014) reported a relationship between both BMI and GMQ score whereas Catenassi et 
al. (2007) and Kim and Lee (2016) reported no relationship between TGMD-2 and BMI 
in preschoolers. A lack of significant relationship was found between FMS and BMI in 
Houwen et al (2009) and Siahkohian et al. (2011).  Those with a higher BMI are more 


























Physical Activity Report Measurements  
 Self-Report Measurement  
Warren et al. (2010) referred to self-report instruments as the most widely used 
tools for the assessment of PA levels and can be administered in the form of self or 
interviewer questionnaires, recalls and activity diaries.  Self-report measures have been 
described as the least expensive method and the easiest way of collecting PA data from a 
large number of people in a short space of time. Sallis (1991) summarised the validity 
and reliability of 23 self-report measures used to assess PA in children and adolescents. 
The findings suggested acceptable evidence of validity in all self-reports instruments.  
The CSPPA Report in Ireland, Woods et al. (2010) found a significant correlation 
between the subjective (self-report) and objective (motion sensor) measures of PA 
supporting the validity of the CSPPA data.  
Tremblay et al. (2001) supports the concept that children as young as 7 years can 
be capable of providing reasonably accurate recall of previous day PA and that if 
facilitative cues were provided, acceptable data could, in fact, be gathered from this age 
group using recall methods. Belton and MacDonncha (2010), in reviewing the literature 
on self-report measures reported that the use of these with younger children has always 
been a challenge due to their level of cognitive development and the resulting increased 
difficulty that they have in recalling events. Melanson and Freedson (1996) stated that 
the advantage of self-report measures are that they are unobtrusive and non-reactive but 
they can be subject to memory errors. 
The reliability, validity and sensitivity of these methods have all been questioned 





depends ultimately on the purpose of the investigator, and the available resources of time, 
funding and skilled personnel.  
Chinapaw et al. (2010) found the GAQ and the PAQ-C the most reliable 
questionnaires for children.  This review also proposed that the most promising 
questionnaires for children be improved and evaluated in future research.  These included 
the PAC-Q (Kowalski et al., 1997a), GAQ, CLASS, the Physical Acitvity Questionnaire 
for Parents and Teachers, the ACTIVITY and the CPAR.   
 
Self-Report Questionnaire – PAQ-C 
The Physical Activity Questionnaire for Older Children (PAQ-C) was created by 
Kowalski et al. (1997a).  It is a simple self-report tool designed to assess activity from 
the previous week.  It is designed to measure general moderate to vigorous PA levels 
during a typical week in school year (Crocker et al., 1997). Scores on the questionnaire 
can be used to clearly differentiate between an active and an inactive child.  It is also 
capable of identifying times when children could be more active (Welk and Wood, 2000).   
The Crocker et al. (1997) study provided preliminary evidence for the PAQ-C and 
it consisted of 215 students ranging in age from 9-15 years.  The PAQ-C does not provide 
data on energy expenditure or total minutes of PA and so is limited by this. The PAQ-C 
focuses on activity at school and is not appropriate for assessing PA during winter and 
summer breaks.  The Voss et al. (2013) study provided normative PAQ scores for English 
boys and girls aged 10.0-15.9 years and suggested that these may be used in future studies 
to standardize English children’s and adolescents’ PAQ scores relative to their age and 
sex.  This study also provided the first evidence-based meaningful categorization of PAQ 
scores into “sufficiently active” versus “low active” groups using cardiorespiratory 





achieve a PAQ score of 2.9 or greater and that girls needed to achieve a PAQ score of 2.7 
or greater.   
An advantage of the PAQ-C compared to other self report measures reported by 
Thomas and Upton (2014) was the utilizing of memory cues to enhance children’s ability 
to recall their activity and this is what makes the PAQ-C an attractive self report 
measuring tool. The validity of this questionnaire was established by Kowalski et al. 
(1997) with an age range of 8-13 years.  A one-week test re-test reliability of the PAQ-C 
was found to be acceptable for both males and females.  A second study in Kowalski et 
al. (1997a) involved 97 students (aged 9-14 years) and reported a significant relationship 
between the PAQ-C and the 7-day PA recall and the Caltrac Motion Sensor.  The 
Chinapaw et al. (2010) review found the reliability of the PAQ-C to be good in Crocker 
et al. (1997) despite the lack of use in multiple studies.   
Bai (2012) found that the items of the PAQ-C scale met the four criterions of 
psychometric properties developed by DeVellis’.  The Standards from DeVellis’ theory 
in Scale Development: Theory and Application (2011) provide useful guidelines to 
interpret the psychometric properties of various survey tools.  According to this theory, 
there are four psychometric properties to follow for the items of a questionnaire.  Based 
on this theory, the PAQ-C was deemed to have acceptable item scale properties.   Janz et 
al. (2008) conducted a study to examine the correlation between the PAQ-C and PAQ-A 
with objectively measured PA using an accelerometer. The authors reported a high 
correlation coefficient for total PA and percent of day spent in MVPA.  Janz et al. (2008) 
found this to be the highest correlation between any 7-day PA recall for young and for 
objective measures. Good internal consistency was also reported. Thomas and Upton 





money and manpower are limited, however, it was suggested that further development 
may be required for younger samples to reduce comprehension difficulty give the Flesch-
Kincaid readability score.  Chinapaw et al. (2010) described the PAQ-C as one of the 
most promising questionnaires for children.   
Conclusion of PA Measurement  
In conclusion, the PAQ-C has been described as a valid (Kowalski et al. 1997a) 
and reliable (Crocker et al.,1997; Sallis and Saelen, 2000; Chinapaw et al. 2010), 
unobtrusive and non – reactive (Melanson and Freedson, 1996) assessment tool.  Janz et 
al. (2008) showed the PAQ-C to have the highest correlation between a 7-day recall in 
young children and for objective measures. In three studies conducted by Crocker et al. 
(1997) it was deemed to be a valid questionnaire to assess children’s general level of PA. 
It was reported by Thomas and Upton (2014) to be a feasible choice for large studies 
and/or when time, money and manpower are limited. It has been said to be easy to 
administer with a large sample size in a short space of time as well as being inexpensive. 
It can be used to distinguish between an active and inactive child and is also capable of 
identifying times when a child can become more active (Welk and Wood, 2000). The 
issue of memory errors in self report measures has been well documented as a limitation 
in self report measures (Baranowski, 1988, Trost et al., 2007; Chinapaw et al., 2010), but 
the inclusion of memory cues in PAQ-C to enhance children’s ability to recall their 
activity, gives it a distinct advantage over many other self-report measures.   
It is for these reasons that the self report PAQ-C questionnaire was the chosen 
physical activity assessment measure for this particular study over objective 






Results of Physical Activity Levels 
 PAQ-C 
In relation to PAQ-C no significant differences were found between males (M = 
3.0758, SD = 0.91) and females (M = 3.037, SD = 0.7); t(76.327) = 0.225, p = 0.823 at 
pre test.  Significant differences were found between males (M = 3.3715, SD = 0.78787) 
and females (M = 2.9323, SD = 0.8431); t (89) = 2.553, p = 0.012 at posttest and no 
significant differences were found between males (M = 2.97, SD = 0.71574) and females 
(M = 2.834, SD = 0.61644); t(89) = 0.974, p = 0.333 at retention.  
 
PAQ – C Results 
The PAQ-C assessed the physical activity levels of this particular cohort. A score 
of 1 indicates low physical activity, whereas a score of 5 indicates high physical activity.  
A repeated measures ANOVA was conducted on the PAQ-C across the 3 time points.  
Results showed significant differences.  F (2,178) = 4.751, p < 0.05 (p = 0.01), 𝜂p2 = 
0.051.  This partial eta squared value is said to be a very small effect size. Significant sex 
differences were found for the two main effects of gender and time with F (2,178) = 3.257, 
p = 0.041 (p < 0.05), 𝜂p2 = 0.035. This showed a small effect size. 
Pairwise comparisons showed that no significant differences were found from pre 
(M = 3.0549, SD = 0.79973) to post (M = 3.1350, SD = 0.84283), p > 0.05 (p = 0.729).  
A mean difference of 0.95 was observed and a moderate effect size of 0.434 was found 
using Cohen’s d (1988).    A similar result was observed from pre (M = 3.0549, SD = 
0.79973) to retention (M = 2.8967, SD = 0.66384), p > 0.05 (p = 0.178).  A mean 
difference of 0.154 was found with a moderate effect size of 0.217.  Finally, significant 
differences were found from post (M = 3.1350, SD = 0.84283) to retention (M = 2.8967, 





of 0.015 were observed.  The results from post to retention show significant decreases in 
physical activity levels across the group (Fig. M.1). 
 
Table M.1: PAQ-C – Overall 
PAQ-C  
 Mean SD 
Pre 3.05 0.8 
Post 3.14 0.84 
Retention 2.9 0.66 
 
Table M.2: PAQ-C Repeated Measures ANOVA - Overall 
PAQ-C RM ANOVA – Overall 
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 0.95 0.729 0.434 p > 0.05 
Pre-Ret 0.154 0.178 0.217 p > 0.05  
Post-Ret 0.25 0.011 0.015 p < 0.05 * 
 
Results showed significant differences in PAQ-C values for boys.  F (2,82) = 
6.592, p < 0.05 (p = 0.002), 𝜂2 = 0.139.  This partial eta squared value is said to be a 
moderate effect size.   Pairwise comparisons showed significant differences from pre (M 
= 3.076, SD = 0.141) to post (M = 3.372, SD = 0.122), p < 0.05 (p = 0.023).  A mean 
difference of 0.296 was observed and a large effect size of 2.25 was found using Cohen’s 
d (1988).    A non-significant result was observed from pre (M = 3.076, SD = 0.141) to 





found with a large effect size of 0.8446.  Finally, significant differences were found from 
post (M = 3.372, SD = 0.122) to retention (M = 2.97, SD = 0.11), p < 0.05 (p = 0.006).  
A mean difference of 0.402 and a large effect size value of 3.4655 were observed (Fig. 
M.1) 
Table M.3: PAQ-C – Boys 
PAQ-C – Boys 
 Mean SD 
Pre 3.08 0.91 
Post 3.37 0.79 
Retention 2.97 0.72 
 
Table M.4: PAQ-C Repeated Measures ANOVA - Boys 
PAQ-C RM ANOVA – Boys 
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 0.296 0.023 2.25 p < 0.05 * 
Pre-Ret 0.106 1.000 0.8446 p > 0.05  
Post-Ret 0.402 0.006 3.4655 p < 0.05 * 
 
Results showed no significant differences in PAQ-C values for girls.  F (2,96) = 
1.551, p > 0.05 (p = 0.217), 𝜂p2  = 0.031.  This partial eta squared value is said to be a 
small effect size.   Pairwise comparisons showed no significant differences were found 
from pre (M = 3.037, SD = 0.7) to post (M = 2.9323, SD = 0.8431), p > 0.05 (p = 1.000).  
A mean difference of 0.105 was observed and a small effect size of 0.1357 was found 





SD = 0.7) to retention (M = 2.834, SD = 2.834), p > 0.05 (p = 0.221).  A mean difference 
of 0.203 was found with a small effect size of 0.3084.  Finally, no significant differences 
were found from post (M = 2.9323, SD = 0.8431) to retention (M = 2.834, SD = 0.61644), 
p > 0.05 (p = 1.000).  A mean difference of 0.098 and an effect size value of 0.1347 were 
observed (Fig M.1).  
Table M.5: PAQ-C – Girls 
PAQ-C – Girls 
 Mean SD 
Pre 3.04 0.7 
Post 2.93 0.84 
Retention 2.83 0.62 
 
Table M.6: PAQ-C Repeated Measures ANOVA - Girls 
PAQ-C RM ANOVA – Girls 
Test Mean 
Difference 
p-value Cohen’s d * = Significance 
Pre-Post 0.105 1.000 0.1357 p > 0.05  
Pre-Ret 0.203 0.221 0.3084 p > 0.05  









Figure M.1: PAQ-C Values at 3 time points for overall, girls and boys (* = Statistical Significance)  
 
 
Pearson Product – Moment Correlation Coefficient Tests 
A “Pearson product-moment correlation coefficient” was computed to assess the 
relationship between the participants’ GMQ skill score (TGMD-2) and their BMI (Table 
M.7). All 3 time points demonstrated a negative correlation between the two variables 
pretest = [r = - 0.179, n = 91, p = 0.09], posttest = [r = - 0.309, n = 91, p = 0.003] and 
retention = [r = - 0.14, n = 91, p = 0.186]. Overall, weak relationships were observed 
between the GMQ score of the TGMD-2 and the BMI at all 3 time points. These findings 
suggest that an increase in the GMQ skill scores can lead to a decrease in the BMI scores 












































Table M.7: GMQ V BMI – Pearson’s Correlation at 3 Time Points 
GMQ V BMI r – value p – value * = Sig p < 0.05 
** = Sig p < 0.01 
Pretest - 0.179 0.09  p > 0.05 
Posttest - 0.309 0.003 ** p < 0.01 
Retention - 0.14 0.186 p > 0.05 
 
The same test was conducted to assess the relationship between the participants’ 
GMQ skill score (TGMD-2) and their PAQ-C (Table M.8). Both the pre and retention 
results demonstrated a correlation between the two variables at pretest = [r = 0.101, n = 
91, p = 0.342] and at retention = [r = 0.243, n = 91, p = 0.021]. Weak relationships were 
observed at these time points with a small effect size (Cohen, 1988).  These findings 
suggest that as the GMQ skill scores increase, so too did the PAQ-C scores.  The results 
differed at posttest with a negative correlation being observed. [r = - 0.1, n = 91, p = 
0.345]. A small effect size was observed for both (Cohen, 1988).  
 
Table M.8: GMQ V PAQ-C Pearson’s Correlation at 3 Time Points 
GMQ V PAQ-C r - value p - value * = Sig p < 0.05 
Pretest 0.101 0.342  p > 0.05 
Posttest - 0.1 0.345  p > 0.05 
Retention 0.243 0.021 p < 0.05 * 
 
 
 
 
 
